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Sunshine Act Meetings Federal Register 

Vol. 53, No. 132 

Monday, July 11, 1988

This section of the FEDERAL REGISTER 
contains notices of meetings published 
under the “Government in the Sunshine 
Act” (Pub. L  94-409) 5 U.S.C. 552b(e)(3).

FARM CREDIT ADMINISTRATION 
Farm Credit Administration Board; 
Special Meeting
AGENCY: Farm Credit Administration. 
SUMMARY: Notice is hereby given, 
pursuant to the Government in the 
Sunshine Act (5 U.S.C. 552b(e)(3}}, of the 
special meeting of the Farm Credit 
Administration Board (Board).
DATE AND TIME: The meeting was held at 
the offices of the Farm Credit 
Administration in McLean, Virginia, on 
July 6,1988, from 4:00 p.m. until such 
time as the Board concluded its 
business.
FOR FURTHER INFORMATION CONTACT: 
David A. Hill, Secretary to the Farm 
Credit Administration Board, 1501 Farm 
Credit Drive, McLean, Virginia 22102- 
5090, (703) 883-4003, TDD (703) 883-4444. 
ADDRESS: Farm Credit Administration, 
1501 Farm Credit Drive, McLean, 
Virginia 22102-5090.
SUPPLEMENTARY INFORMATION: This 
meeting of the Board was closed to the 
public. The matter considered at the 
meeting was;
Closed Session 1

1. The Federal Land Bank of Jackson, in 
receivership, and the Federal Land Bank 
Association of Jackson, in receivership 

Dated: July 7,1988.
David A. Hill,
Secretary, Farm Credit Administration Board. 
[FR Doc. 88-15588 Filed 7-7-88; 4:02 pm]
BILLING CODE 6705-01-M

FARM CREDIT ADMINISTRATION 
Farm Credit Administration Board; 
Regular Meeting
AGENCY: Farm Credit Administration. 
s u m m a r y : Notice is hereby given, 
pursuant to the Government in the 
Sunshine Act (5 U.S.C. 552b(e)(3)J, of the 
forthcoming regular meeting of the Farm 
Credit Administration Board (Board). 
d a t e  AND TIME: The meeting is 
scheduled to be held at the offices of the 
Farm Credit Administration in McLean, 
Virginia, on July 12,1988 from 10:00 a.m.

1 Session closed to the public—exempt pursuant 
to 5 U.S.C. 552bfc)(4), (6), (8) and (9).

until such time as the Board may 
conclude its business.
FOR FURTHER INFORMATION CONTACT: 
David A. Hill, Secretary to the Farm 
Credit Administration Board, McLean, 
Virginia 22102-5090, (703) 883-4003, (703) 
883-4444.
ADDRESS: Farm Credit Administration, 
1501 Farm Credit Drive, McLean, 
Virginia 22102-5090.
SUPPLEMENTARY INFORMATION: Parts of 
this meeting of the Board will be open to 
the public (limited space available), and 
parts of the meeting will be closed to the 
public. The matters to be considered at 
the meeting are:

Open Session
1. Final Regulations Governing Civil Money 

Penalties, 12 CFR Parts 662 and 663;
2. Final Regulations Governing FCA’s 

Examination Process, 12 CFR Parts 611 and 
617;

3. Reaffirmation of Final Rule Relating to 
the Book-Entry Procedure Applicable to tire 
Farm Credit System Financial Assistance 
Corporation, 12 CFR Part 615, new Subpart R; 
and

Closed Session1
4. Examination and Enforcement Matters. 
Dated: July 7,19® .

David A. Hill,
Secretary, Farm Credit Administration Board. 
(FR Doc. 88-15589 Filed 7-7-88; 4:02 pmj
BILLING CODE 6705-01-M

FEDERAL DEPOSIT INSURANCE 
CORPORATION
Notice of Change in Subject Matter of 
Agency Meeting 

Pursuant to the provisions of 
subsection (e)(2) of the “Government in 
the Sunshine Act” (5 U.S.C. 552b(e)(2)), 
notice is hereby given that at its open 
meeting held at 2:00 p.m. on Wednesday, 
July 6,1988, the Corporation’s Board of 
Directors determined, on motion of 
Chairman L. William Seidman, 
seconded by Director C. C. Hope, Jr. 
(Appointive), concurred in by Director 
Robert L. Clarke (Comptroller of the 
Currency), that Corporation business 
required the withdrawal from the 
agenda for consideration in open 
session and the addition to the agenda 
for consideration at the Board’s closed 
meeting to be held at 2:30 p.m. the same 
day, on less than seven days’ notice to

1 Session closed to the public—exempt pursuant 
to 5 U.S.C. 552b(c) (4), (8) and (9).

the public, of the request of Sumitomo 
Trust and Banking Co. (U.S~A.), New 
York City (Manhattan), New York, for 
modification of Order granting Federal 
deposit insurance.

The Board further determined, by the 
same majority vote, that no earlier 
notice of the change in the subject 
matter of the meeting was practicable; 
that the public interest did not require 
consideration of the matter moved from 
open session to closed session in a 
meeting open to public observation; and 
that the matter moved from open 
session to closed session could be 
considered in a closed meeting by 
authority of subsections (c)(6), (c)(8), 
and (c)(9HA)(ii) of the “Government in 
the Sunshine Act” (5 U.S.C. 552b(c)(6),
(c)(8), and (c)(9)(A)(ii)J.

Dated: }uly 7,19® .
Federal Deposit Insurance Corporation. 
Hoyle L. Robinson,
Executive Secretary.
[FR Doc. 88-15550 Filed 7-7-86,12:41 pm)
BILLING CODE 6714-01-M

FEDERAL ENERGY REGULATORY 
COMMISSION

July 6,1988.

The following notice of meeting is 
published pursuant to Section 3(a) of the 
Government in the Sunshine Act (Pub. L  
94-409), 5 U.S.C. 552B:
TIME AND d a t e : 10:00 a.m., July 13,1988.
PLACE: 825 North Capitol Street NE., 
Room 9306, Washington, DC 20426.
s t a t u s : Open.
MATTERS TO BE CONSIDERED: Agenda.

Note.—Items listed on the agenda may be 
deleted without further notice.

CONTACT PERSON FOR MORE
in f o r m a t io n : Lois D. Cashell, Acting 
Secretary, Telephone (202) 357-8400.

This is a list of matters to be 
considered by the Commission. It does 
not include a listing of all papers 
relevant to the items on the agenda; 
however, all public documents may be 
examined in the Public Reference Room.
Consent Power Agenda, 881st Meeting— 
July 13,1988, Regular Meeting (10:00 a.m.)
CAP-1.

Docket No. HB20-85-1-000, Public Service 
Company of Indiana, Louisville Gas and 
Electric Company, Ohio Power Company, 
City of Vanceburg, Kentucky, City of 
Hamilton, Ohio, Kana //ha Valley Power
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Company, Elkem Metals Company and 
Kentucky Utilities Company 

CAP-2.
Project No. 8864-006, Weyerhaeuser 

Company 
CAP-3.

Project No. 7490-004, Commonwealth 
Hydroelectric, Inc.

CAP-4.
Project No. 8662-006, Nockamixon Hydro 

Associates 
CAP—5.

Project No. 10585-001, Meldahl 
Hydropower Development Corporation 

CAP-6.
Project No. 2088-4)17, Oroville-Wyandotte 

Irrigation District 
CAP-7.

Project Nos. 8245-001 and -002, Bellows- 
Tower Hydro, Inc.

CAP-8.
Project Nos. 8820-002, 8822-002 and 8823- 

002, City of New York, New York 
CAP-9.

Project No. 7318-004, Consolidated Power 
Company 

CAP-10.
Project No. 1417-008, The Central Nebraska 

Public Power and Irrigation District
Project No. 1835-019, Nebraska Public 

Power District 
CAP-11.

Project No. 9711-000, Inghams Corporation 
CAP-12.

Project No. 9712-000, Beardslee 
Corporation 

CAP-13.
Project No. 8142-007, Henwood Associates, 

Inc.
CAP-14.

Docket Nos. ER88-398-000 and FA86-063- 
000, Louisiana Power & Light Company 

CAP-15.
Docket No. ER88-411-000, Vermont Electric 

Power Company 
CAP-16.

Docket Nos. ER85-646-003 and ER85-647- 
008 (Phase I), ER85-Ô46-005 and ER85- 
647-003 (Phase II), New England Power 
Company 

CAP-17.
Docket No. QF88-64-001, La Jet Energy 

Company 
CAP-18.

Docket No. QF86-555-000, York Canyon 
Cogeneration Associates 

CAP-19.
Docket No. ER88-279-00Q, Potomac Electric 

Power Company 
CAP-20.

Docket No. ER86-25-001, Pacific Power & 
Light Company 

CAP-21.
Docket No. EL88-19-00Q, Central Vermont 

Public Service Corporation, Lyndonville 
Electric Department, Village erf Johnson 
Water and Light Department and Village 
of Hyde Park Water and Light 
Department

Consent Miscellaneous Agenda 
CAM-1.

Docket No. FA87-63-001, Virginia Electric 
and Power Company 

CAM-2.
Docket No. FA87-65-000, Connecticut Light 

and Power Company

CAM-3.
Docket No. RM88-10-000, Revision of 

Definition For Natural Gas Produced 
From Devonian Shale 

CAM-4.
Docket No. GP88-2-001, Forest Oil 

Corporation 
CAM-5.

Docket No. GP86-44-001, Zilkha Energy 
Company

Consent Gas Agenda 
CAG-1.

Docket No. RP88-192-000, Texas Eastern 
Transmission Corporation 

CAG-2.
Docket No. RP88-80-004, Texas Eastern 

Transmission Corporation 
CAG-3.

Docket No. RP88-193-000, Midwestern Gas 
Transmission Company 

CAG-4.
Docket No. RP88-195-000, Northern Border 

Pipeline Company 
CAG-5.

Omitted
CAG-6.

Docket No. RP86-135-000, Caprock Pipeline 
Company 

CAG-7.
Docket Nos. RP88-94-002 and RP88-94-005, 

Natural Gas Pipeline Company of 
America 

CAG-8.
Docket No. RP88-47-004, Northwest 

Pipeline Corporation 
CAG-9.

Docket Nos. RP85-169-030 and RP85-109- 
039, Consolidated Gas Transmission 
Corporation 

CAG—10.
Docket No. RP88-131-002, Carnegie Natural 

Gas Company 
CAG-11.

Docket Nos. RP88-45-001, and RP88-45- 
003, Arkla Energy Resources, a division 
of Arida, Inc.

CAG-12.
Docket No. RP88-27-007, United Gas 

Pipeline Company 
CAG—13.

Docket No. RP88-47-007, Northwest 
Pipeline Corporation 

CAG-14.
Docket No. TA85-1-33-009, El Paso Natural 

Gas Company 
CAG-15.

Docket No. TA88-2-26-004, Mississippi 
RiveT Transmission Corporation 

CAG-16.
Docket No. TA88-1-51-003, Great Lakes 

Gas Transmission Company 
CAG-17.

Docket Nos. TA87-5-21-003 (PGA 87-4a) 
and TAS2-2-21-009, Columbia Gas 
Transmission Corporation 

CAG-18.
Docket No. RP83-58-014, Southern Natural 

Gas Company 
CAG-19.

Docket No. RP87-43-001, MIGC, Inc.
CAG—20.

Docket No. RP88-96-0G2, Southern Natural 
Gas Company 

CAG—21,

Docket Nos. RP86-119-007, TA84-2-9-009 
and TA85-1-9-006, Tennessee Gas 
Pipeline Company 

CAG-22.
Docket No. RP87-55-0QQ, Columbia Gas 

Transmission Corporation 
CAG-23.

Docket No. TA85-1-29-005 (Sulpetro Issue), 
Transcontinental Gas Pipe Line 
Corporation 

CAG—24.
Docket No. RPB7-74-000, Colorado 

Interstate Gas Company 
CAG-25.

Docket No. RP87-7-003, Transcontinental 
Gas Pipe Line Corporation 

CAG-26.
Docket No. RI88-30-002, Phillips 66 Natural 

Gas Company 
CAG—27.

Docket No. G—4579-044, The George R. 
Brown Partnership

Docket No. G-4579-045, Mobile Exploration 
and Producing North America, Inc.

Docket Nos. G-4579-046 and G-2758-001, 
Texaco Inc. and Texaco Producing Inc.

Docket Nos. G-4579-047, G-3244-001 and 
CI63-1045-001, Cities Service Oil and 
Gas Corporation (Operator)

Docket No. G-0686-004, Union Texas 
Petroleum Corporation (Operator)

Docket No. CI86-326-001, BelCo 
Development Croporation

Docket No. CI87-226-001, Enstar 
Corporation

Docket Nos. CI87-1-002 and CI87-261-001, 
American Royalty Producing Company

Docket No. CI63-1045-002, Samson 
Resources Company 

CAG—28.
Docket Nos. CI85-522-000, CI87-836-000 

and CI87-301-000, Marathon Oil 
Company 

CAG—29.
Docket No. CI88-190-000, Enron Oil & Gas 

Company
Docket No. CI38-191-000, Enron Producing 

Company
Docket No. CP88-144-000, Northern 

Natural Gas, Company, Division of Enron 
Corp.

CAG-30.
Docket No. CI87-887-000, Cimarron 

Transmission Company v. Lincoln Rock 
Corporation

Docket No. CI88-144-000, Lincoln Rock 
Corporation 

CAG—31.
Docket No. CP84-441-027, Tennessee Gas 

Pipeline Company 
CAG-32.

Docket No. CP87-309-001, Southwest Gas 
Corporation and Paiate Pipeime 
Company 

CAG-33.
Docket No. CP87-17-0QI, United Gas Pipe 

Line Company
Docket No. CP88-124-001, Mississippi 

River Transmission Corporation 
CAG-34.

Docket No. CP88-212-001, West Texas 
Gathering Company 

CAG-35.
Docket No. CP84-441-025, Tennessee Gas 

Pipeline Company
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CAG-36.
Docket No. CP83-254-312, Williston Basin 

Interstate Pipeline Company 
CAG-37.

Docket No. CP88-8-002, Great Lakes Gas 
Transmission Company 

CAG-38.
Docket Nos. CP83-254-311 and CP83-335- 

227, Williston Basin Interstate Pipeline 
Company 

CAG-39.
Docket No. CP88-18-002, Florida Gas 

Transmission Company 
CAG-40.

Docket No. CP88-328-001, Transcontinental 
Gas Pipe Line Corporation 

CAG-41.
Docket Nos. CP81-482-005, CP84-49-002, 

CP85-586-001, CP86-396-002, CP86-536- 
001, CP86-537-001, CP86-647-002, CP86- 
662-001, CP86-736-001, CP86-741-001, 
CP87-47-001, CP87-71-001, CP87-81-001 
and CP87-87-001, Tennessee Gas 
Pipeline Company

Docket No. CP83-364-003, Columbia Gas 
Transmission Corporation 

CAG—42.
Docket No. CP87-407-001, National Fuel 

Gas Supply Corporation
Docket No. RP86-136-004, National Fuel 

Gas Supply Croporation 
CAG—43.

Docket No. CP88-12-001, Columbia Gas 
Transmission Corporation 

CAG-44.
Docket Nos. CP87-499-000, 001 and 002, El 

Paso Natural Gas Company 
CAG-45.

Docket No. CP87-442-001, ANR Pipeline 
Company 

CAG-46.
Docket No. TC88-6-004, United Gas Pipe 

Line Company 
CAG-47.

Docket No. CP87-8-003, Tennessee Gas 
Pipeline Company 

CAG—48.
Docket No. CP87-19-000, Pacific Gas 

Transmission Company 
CAG-49.

Docket Nos. CP86-215-000, CP86-245-000, 
CP86-280-000, CP86-286-000 and CP86- 
606-000, Questar Pipeline Company et al. 

CAG-50.
Docket No. CP87-165-000, Overthrust 

Pipeline Company 
C AG-51.

Docket Nos. CP85-108-000 and CP85-108- 
001, Tennessee Gas Pipeline Company 

CAG-52.
Docket No. CP88-278-000, Shenandoah Gas 

Company 
CAG-53.

Docket No. CP84-760-003, Trunkline Gas 
Company

Docket Nos. CP87-257-000 CP87-512-000 
and CP88-54-000, Southern Natural Gas 
Company 

CAG—54.
Docket No. CP87-534-000, Bayou Interstate 

Pipeline System and Pelican Interstate 
Gas System 

CAG-55.
Docket Nos. CP87-335-000 and CP87-335- 

001, Northwest Pipeline Corporation 
CAG-56.

Docket No. CP88-134-000, East Tennessee 
Natural Gas Company 

CAG-57.
Docket No. CP87-519-000, Colorado 

Interstate Gas Company 
CAG-58.

Docket No. CP88-126-000, Tennessee Gas 
Pipeline Company 

CAG-59.
Docket No. CP88-156-000, Transcontinental 

Gas Pipe Line Corporation 
CAG-60.

Docket No. CP84-336-004, Transcontinental 
Gas Pipe Line Corporation 

C AG-61.
Docket No. CP88-131-001, Carnegie Natural 

Gas Company

I. Licensed Project Matters 
P-1.

Discussion of Issues Related to Cumulative 
Impact Assessments

II. Electric Rate M atters 
ER-1.

Docket Nos. ER87-72-001 and ER87-73-O01, 
Orange and Rockland Utilities, Inc. 
Opinion on initial decision concerning 
rate of return.

Miscellaneous Agenda 
M -l.

Docket No. RM88-17-000, Regulations 
Governing the Public Utility Regulatory 
Policies Act of 1978. Notice of Proposed 
Rulemaking.

M-2.
Reserved

M-3.
Reserved

M-4.
Docket No. GP86-54-000, ANR Pipéline 

Company v. Wagner & Brown
Docket No. GP83-48-000, Producer’s Gas 

Company v. Southport Exploration, et al. 
& Kaiser-Francis

Docket No. RM83-49-000, Natural Gas 
Pipeline Company of America v. John A. 
Masek, et al.

Docket No. GP83-55-000, Associated Gas 
Distributors

Docket No. GP84-57-000, Transcontinental 
Gas Pipe Line Corporation v. Koch 
Industries

Docket No. GP85-1-000, Transcontinental 
Gas Pipe Line Corporation v. Felmont Oil 
Corporation and Case-Pomeroy Oil 
Corporation

Docket No. GP85-10-000, Southern Natural 
Gas Company v. Pogo Producing 
Company

Docket No. GP85-11-000, Sea Robin 
Pipeline Company v. £ogo Producing 
Company

Docket No, GP85-33-000, KN Energy Inc. v. 
Joe Gray, et al..

Docket No. GP86-39-000, ANR Pipeline 
Company v. Northwestern Life Insurance 
Company

Docket No. GP86-55-000, ANR Pipeline 
Company v. Hamilton Brothers, et al.

Docket No. GP86-56-000, Cabot Pipeline 
Corporation

Docket No. GP87-13-000, ANR Pipeline 
Company v. Helmerich & Payne, Inc.

Docket No. GP87-21-000, ANR Pipeline 
Company v. Plains Resources, Inc.

Docket No. GP87-54-000, Transcontinental 
Gas Pipe Line Corporation

Docket No. GP88-12-000, Colorado 
Interstate Gas Company v. RJB Gas 
Pipeline Company

Docket No. GP88-15-000, ANR Pipeline 
Company v. Maguire Oil Company, et al.

Docket No. GP88-16-000, Colorado 
Interstate Gas Company v. Chemco, et 
al. Complaint raising NGPA Title I 
issues.

M-5.
Docket No. RM88-20-000, Five-Year Take- 

Or-Pay Make-Up Provisions In Natural 
Gas Producer-Pipelines Contracts. Notice 
of Proposed Rulemaking.

M-6.
Docket Nos. RI88-281-000 through RI88- 

284-000 and RI88-963-000 through RI88- 
982-000, Exxon Corporation

Docket No. RI88-1114-000 through RI88- 
1154-000, Arco Oil and Gas Company

Docket No. Docket Nos. RI88-1207-000 
through RI88-1213-000, Samedan Oil 
Corporation. Order concerning 
requirement for five-year make up rights.

I. Pipeline Rate Matters
RP-1.

Docket No. IS87-14-000, et al., Buckeye 
Pipe Line Company. Interlocutory appeal 
concerning disclosure of certain cost 
data.

RP-2.
Docket Nos. RP87-73-000 and RP87-73-002 

through -004, Algonquin Gas 
Transmission Company. Contested 
settlement regarding Part 284 
transportation.

RP-3.
(A) Docket No. GP88-11-000, Hadson Gas 

Systems, Inc. Declaratory order 
concerning “on behalf o f’ requirement in 
NGPA section 311.

(B) Docket No. CP88-286-000, Cascade 
Natural Gas Company v. Northwest 
Pipeline Corporation, Chevron Chemical 
Company, Intermountain'Gas Company, 
Hadson Gas Systems, Inc., Llano, Inc., 
Corpus Christi Industrial Pipeline 
Company and Transco Energy Marketing 
Company. Complaint concerning 
transportation under NGPA section 311.

(C) Docket Nos. RP88-81-002, RP88-67-002 
and RP88-175-000, Texas Eastern 
Transmission Corporation. Order 
concerning section 311 and interruptible 
transportation rates.

(D) Docket Nos. RP88-17-010 and -011. 
Southern Natural Gas Company. Order 
concerning priority of section 311 
shippers who switch to blanket 
certificate service.

II Producer Matters
CI-1.

Reserved

III. Pipeline Certificate Matters
CP-1.

Reserved
Lois D. Cashell,
Acting Secretary.
[FR Doc. 88-15508 Filed 7-7-88; 9:49am]
BILLING CODE 6717-01-M
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Corrections Federal Register 

Vol. 53, No. 132 

Monday, July 11, 1988

This section of the FEDERAL REGISTER 
contains editorial corrections of previously 
published Presidential, Rule, Proposed 
Rule, and Notice documents and volumes 
of the Code of Federal Regulations.
These corrections are prepared by the 
Office of the Federal Register. Agency 
prepared corrections are issued as signed 
documents and appear in the appropriate 
document categories elsewhere in the 
issue.

DEPARTMENT OF COMMERCE

International Trade Administration

15 CFR Parts 370 and 386

[Docket No. 80350-8050]

Export of Commodities on Board 
Country Group Q, W, Y, or Z Vessels 
and Aircraft

Correction

In proposed rule document 88-13946 
originally appearing on page 23228 in the 
issue of Tuesday. June 21,1988, and 
corrected on page 24551 in the issue of 
Wednesday, June 29,1988, make the 
following correction:

On page 24551, in the first column, the 
CFR line was incorrect and should 
appear as set forth above.
BILLING CODE 1505-01-D

ENVIRONMENTAL PROTECTION 
AGENCY

40 CFR Parts 185 and 186

[OPP-00264; FRL 3407-5]

Tolerances for Pesticides in Food and 
Animal Feeds; Transfer of Regulations

Correction

In rule document 88-14718 beginning 
on page 24666 in the issue of 
Wednesday, June 29,1988, make the 
following corrections:

1. On page 24666, in the third column, 
in the right-hand side of the table, 
"185.3350” should read “185.3550”.

2. On page 24667, in the third column, 
under Part 185, Subpart B, in section 
185.800, the second line “1-[1H-1,2,4- 
triazol-l-ylJ-2-butanone” should read 
“[l//-l,2,4-triazol-l-yl]-2-butanone”.

3. On page 24668, in the first column, 
under Part 185, Subpart B, in section 
185.5450, the second line 
“TetrabromolethylJJ-2,2-” should read 
“Tetrabromoethyl)]-2,2-”.

4. On page 24669, in the first column, 
under Part 186, Subpart B, in section 
186.3400, the second line "alpha-cyano- 
3-phenoxbenzyl(R}-2-[2” should read 
"alpha-cyano-3-phenoxybenzyl(JR)-2-[2”.
BILUNG CODE 1505-01-0

ENVIRONMENTAL PROTECTION 
AGENCY

21 CFR Parts 193 and 561
[OPP-00263; FRL 3407-4]

Tolerances for Pesticides in Food and 
Animal Feeds; Transfer of Regulations

Correction
In rule document 88-14717 beginning 

on page 24666 in the issue of 
Wednesday, June 29,1988, make the 
following correction:

On page 24666, in the second column, 
the bold faced heading should read as 
follows:

“PARTS 193 AND 561 
[REDESIGNATED AS 40 CFR PARTS 
185 and 186]”
BILLING CODE 1505-01-D

DEPARTMENT OF THE INTERIOR

Bureau of Land Management
[AZ-940-08-4212-13; A-22677]

Arizona; Exchange of Public and 
Private Lands in La Paz and Mohave 
Counties

Correction
In notice document 88-8130 beginning 

on page 12474 in the issue of Thursday, 
April 14,1988, make the following 
correction:

On page 12474, in the first column, in 
the land description, under T. 15 N., R. 
19 W., under Sec. 23, “EVfeWVfe” should 
read “E%W%”
BILLING CODE 1505-01-D
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DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

14 CFR Parts 23, 25, 27, 29, 91,121, 
125, and 135

[Docket No. 25530; Arndt Nos. 23-35, 25- 
65, 27-22, 29-25, 91-204,121-197,125-10, 
135-26]

[RIN 2120-AC48]

Cockpit Voice Recorders (CVR) and 
Flight Recorders

AGENCY: Federal Aviation 
Administration (FAA), DOT.

ACTION: Final rule; request for additional 
comments (Part 91 requirements).

SUMMARY: The FAA amends its 
regulations to require digital flight data 
recorders and cockpit voice recorders 
(CVRs) to be installed in a broad 
category of airplanes and rotorcraft 
operated by air carriers and commuters, 
as well as in selected aircraft operated 
in general aviation. The amendments 
are in response to legislation which 
mandates the FAA to amend its flight 
recorder and CVR requirements in 
accordance with recommendations from 
the National Transportation Safety 
Board (NTSB). The intent of this 
rulemaking is to provide more 
information to accident investigators in 
determining the causes of accidents and 
the measures needed to correct the 
causes. In addition, the FAA also 
requests additional comments regarding 
the general aviation requirements.

DATES: Effective date: October 11,1988. 
Comments on the Part 91 requirements 
must be submitted on or before October
11,1988. Compliance Date: October 11, 
1991.

a d d r e s se s : Comments on the Part 91 
requirements should be mailed in 
triplicate to: Federal Aviation 
Administration, Office of the Chief 
Counsel, Attention: Rules Docket (AGC- 
10), Docket No. 25530, 800 Independence 
Avenue, SW., Washington, DC 20591. 
Comments delivered must be marked 
Docket No. 25530. Comments may be 
examined in Room 915G weekdays 
between 8:30 a.m. and 5 p.m., except on 
Federal holidays.

FOR FURTHER INFORMATION CONTACT: 
Frank Rock, Technical Analysis Branch 
[AWS-120], Aircraft Engineering 
Division, Office of Airworthiness, 
Federal Aviation Administration, 800 
Independence Avenue SW.,
Washington, DC 20591; Telephone (202) 
267-9567.

SUPPLEMENTARY INFORMATION: 

Background
The FAA issued a notice of proposed 

rulemaking on flight recorder and CVR 
requirements on February 12,1988 
[Notice No. 88-1, 53 FR 4314]. The 
proposed rule was primarily based on 
recommendations from the NTSB issued 
on June 19,1987. FAA rulemaking on 
these requirements was mandated by 
legislation on December 22,1987, in the 
Appropriations Act, 1988, [Pub. L  100- 
202] and on December 30,1987, under 
the Airport and Airway Safety and 
Capacity Expansion Act of 1987, Title 
III, Section 303(c) [Pub. L. 100-223].

The Appropriations Act required the 
FAA to expand existing CVR and flight 
recorder requirements “to smaller sizes 
of commuter air carrier aircraft” and to 
require CVR and flight recorder 
"retrofits on certain types of existing 
commuter air carrier aircraft.. . . ”

The Airport and Airway Safety and 
Capacity Expansion Act required the 
FAA to initiate rulemaking “to consider 
the use of cockpit voice recorders and 
flight data recorders on commuter 
aircraft and other aircraft, 
commensurate with the 
recommendations of the National 
Transportation Safety Board.”

The NTSB issued its safety 
recommendations in response to a 
number of significant events which had 
occurred since its previous 
recommendations issued in August 1982. 
These events were FAA’s flight recorder 
and CVR rule changes issued March 25, 
1987; the technological development of 
solid-state flight data recorders (SFDR); 
the continued growth of the commuter 
air carrier industry; revisions to Part 23 
of the Federal Aviation Regulations 
(FAR) (14 CFR Part 23) which defined a 
commuter category airplane and 
established certification requirements 
for commuter category airplanes; and 
the adoption by the International Civil 
Aviation Organization (ICAO) of 
revised flight recorder and CVR 
standards.

The FAA used the NTSB 
recommendations of June 19,1987, as an 
appropriate background to discuss 
extending and updating its flight 
recorder and CVR rules. The rules on 
CVR and flight recorders had been last 
amended March 25,1987 [Amendment 
Nos. 91-199,121-191,125-8,135-23; 52 
FR 9622]. In simplified terms, the 1987 
amendments required that FAR Part 121 
operators update certain of their 
airplanes over a specified time period 
with digital flight recorders that have 6, 
11, or 17 data parameters depending on 
the date of type certification or 
manufacture. Parts 91 and 125 were also

amended by requiring that any operator 
who has installeekapproved flight 
recorders and approved CVRs shall 
keep the recorded information for at 
least 60 days after an accident or 
occurrence requiring immediate 
notification to the NTSB. The 1987 
amendments extended Part 135 voice 
recorder requirements which applied to 
any turbojet airplane having a passenger 
seating configuration of 10 seats or more 
to any newly manufactured multiengine, 
turbine-powered airplane that was 
certificated to carry six or more 
passengers and required to have two 
pilots. The 1987 amendments did not 
require flight recorders for operations 
conducted under Part 135. They did not 
require voice recorders or flight 
recorders for operations conducted 
under Parts 91 and 125. They did not 
require flight recorders for helicopters.

The NTSB wanted broader 
application of the requirements than 
those established in the 1987 
amendments, and the NTSB 
recommended that the requirements, 
including parameter requirements, be 
updated to cover technological 
improvements in CVR and flight 
recorder equipment. Through the 
aforementioned legislation, Congress 
agreed.

As stated in the preamble to the 
proposed rule and in the NTSB 
recommendations, the need for updated 
and expanded regulations on the 
installation and use of flight recorders 
and voice recorders is twofold. First, 
technological advances in cockpit 
equipment have greatly increased the 
potential for accumulating information 
on the flight characteristics of an 
aircraft at the time of an incident or 
accident. However, unless aircraft 
equipped with new electronic display 
systems (i.e., “glass cockpits”) are also 
equipped with flight recorders that can 
capture the flight information and from 
which investigators can retrieve that 
information, the information is lost. 
Therefore, a major objective of this 
rulemaking is to upgrade the parameters 
and flight recorder and voice recorder 
standards to accommodate the most 
sophisticated systems now being 
installed in aircraft. Secondly, previous 
flight recorder and voice recorder 
requirements have not been applied to 
significant sectors of air transportation 
operations.

In recent years the commuter air 
carrier fleet has grown substantially and 
its growth is expected to continue. The 
1987 annual report of the Regional 
Airline Association (whose membership 
consists primarily of commuter air 
carriers) estimates that more than 61 
million passengers will be carried by
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members of that association in 1997. The 
growth in commuter air transportation 
has resulted in newly manufactured 
aircraft designed specifically for the 
commuter market. While these new 
airplanes have a take-off weight in 
excess of 12,500 pounds, they often have 
a seating configuration of less than 30 
passenger seats and payloads of 7,500 
pounds or less, which means they are 
operated under Part 135. Until now Part 
135 has had no flight recorder 
requirements. Therefore, vital accident 
data from commuter airline accidents 
has not been avaiable.

The NTSB safety recommendation 
cites several recent commuter air carrier 
accidents in which investigations 
revealed a lack of information that 
would have been pertinent to 
determining the causes. Although the 
investigations produced a number of 
safety recommendations based on 
evidence of potentially hazardous 
conditions and practices, the specific 
flight crew actions or inactions, 
environmental conditions or equipment 
failures that may have caused the 
accidents could not be positively 
determined. Therefore, the NTSB’s 
safety recommendations towards 
preventing recurrence could not be as 
definitive as possible. The NTSB has 
indicated that in these accidents if flight 
recorder information had been 
available, specific deficiencies in flight 
crewmembers’ performance or 
mechanical failures or malfunctions 
could have been determined. Without 
flight recorder information, accident 
investigators are severely limited in 
definitively assessing causes. Therefore, 
the FAA has added flight recorder 
requirements to Part 135 and extended 
the voice recorder requirements in Part 
135 to specific types of airplanes and 
rotorcraft.

Part 91 and Part 125 operations have 
had neither flight nor voice recorder 
requirements. The lack of information 
poses the same problem to investigators 
as in commuter operations. Therefore, 
this rulemaking extends flight recorder 
and voice recorder requirements to 
specific types of airplanes and rotorcraft 
being operated under Part 91 and 
specific types of airplanes operated 
under Part 125.

In addition to the above, the NTSB 
recommended that all newly 
manufactured aircraft and new cockpit 
voice recorder installations be designed 
to allow for uninterrupted recording 
from boom dr mask microphones and 
headphones for each flight crewmember 
station and from an area microphone on 
dedicated channels of the CVR. The 
performance of CVR installations of this

kind where the audio signal of each 
crewmember station is continuously 
recorded on a dedicated channel 
provides much clearer recorded 
information for investigators than the 
standard cockpit area microphone 
(CAM). Therefore, this rulemaking 
includes amendments to Parts 23, 25,
121.125, and 135, to require the NTSB 
recommended capability on newly 
manufactured aircraft and on aircraft on 
which new cockpit voice recorders are 
installed and to require the use of that 
capacity where it already exists.

In the interest of safety and in 
accordance with the Congressional 
mandate and NTSB recommendations, 
the FAA is extending and updating its 
regulations in flight recorders and voice 
recorders. This action is consistent with 
the requirements of section 601(b) of the 
FA Act that the FAA perform its powers 
and duties “* * * in such manner as will 
best tend to reduce or eliminate the 
possibility of, or recurrence of, 
accidents * *

Overall this rulemaking accomplishes 
the following significant changes:

(1) It establishes flight recorder 
requirements for certain aircraft 
operated under Parts 91,125, and 135.

(2) It establishes cockpit voice 
recorder requirements for certain 
aircraft operated under Parts 91 and 125, 
and extends and revises voice recorder 
requirements under Part 135.

(3) It upgrades the requirements and 
parameters for flight recorders to the 
level of the most sophisticated systems 
installed in aircraft. The new 
parameters and requirements affect 
certain aircraft operated under Parts
121.125, and 135.

(4) It requires uninterrupted sound 
recording capability in cockpit voice 
recorders under Parts 23 and 25 and 
specifies use of this capacity under the 
operating rules of Parts 121,125, and 
135.

(5) It revises CVR and flight recorder 
airworthiness standards in Part 25; 
establishes flight recorder installation 
requirements in Parts 23, 27, and 29; and 
establishes CVR requirements in Parts 
23 and 27.
Comment Discussion

The FAA received 52 comments on 
the NPRM. Thirty-one comments 
opposed the proposed rule; nine 
supported it; two supported it with 
reservations. The rest of the comments 
did not express opposition or support.
At least 19 comments addressed specific 
issues raised by the proposed rule. The 
categories of commenters included 
airport authorities, state governments, 
operators of airplanes and helicopters, 
manufacturers, and foreign air

transportation companies. Of the 
associations representing air 
transportation interest groups, 
comments were received from the Air 
Line Pilots Association (ALPA), the Air 
Transport Association (ATA), General 
Aviation Manufacturers Association 
(GAMA), Airport Operators Council 
International, the National Air 
Transportation Association (NATA), 
and the Regional Airlines Association 
(RAA). Commenters who opposed the 
rule were primarily operators 
conducting operations under Part 135 (or 
Part 91), particularly operators of 
helicopters, as well as ATA and NATA. 
Categories of commenters supporting 
the rule were manufacturers, state 
governments, and airport authorities, the 
National Transportation Safety Board 
(NTSB), and the RAA.

Several commenters presented 
recommendations and raised concerns 
over specific requirements in the rule. 
The following categories of issues were 
raised and are discussed separately 
below:

(1) Part 121 requirements
(2) Part 91 and Part 135 requirements
(3) Specific technical requirements
(4) Comments beyond the Scope of the 

Notice.

Part 121 Requirements

The Air Transport Association (ATA) 
on behalf of its member airlines 
submitted a number of objections to the 
proposed changes in Part 121 and in 
some cases to the proposed parallel 
changes in Part 25. Several of ATA’s 
objections were also raised by other 
commenters. Overall opposition to the 
proposed changes was based on two 
general arguments. First, the ATA 
argued that the Congressional language 
cited in the NPRM as a primary basis for 
the proposed changes did not identify 
Part 121 air carriers. Second, they 
argued that “the NTSB and FAA have 
not adequately justified the Part 121 
proposals for further expansion of flight 
recorder requirements beyond those in 
Amendment 121-91.“ ATA also stated 
that the 45-day comment period was too 
short for its member airlines to “provide 
the type of technical and economic 
impact information needed to develop 
final credible technical and cost 
analyses,” and recommended that the 
FAA withdraw and reconsider the 
proposed amendments to Parts 25 and 
121.

ATA and others specifically 
commented on technical concerns with 
Part 121 proposals. Comments of a 
purely technical nature are dealt with 
elsewhere in this preamble. The
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remaining Part 121 comments (mostly 
from ATA) are summarized as follows:

• Of the six new developments cited 
by FAA in Notice 88-1 as justification 
for the proposed additional 
requirements, none justify the proposed 
Part 121 changes.

• Notice 88-1 did not include any 
discussion on “major rule”, “significant 
rule” requirements under Executive 
Order 12291 and DOT policy, 
respectively.

• There are significant differences 
between the FAA/NTSB proposed flight 
recorder parameters and the ICAO 
standards which ATA says are 
“recommended standards only” which 
are "in the process of being revised.”

• Adoption of 32 parameter flight 
recorder requirements for newly 
manufactured airplanes rather than last 
year’s requirement for 17 parameter 
flight recorder for newly manufactured 
airplanes will create an unnecessary 
administrative and logistics burden.

• The proposed additional parameters 
could exceed die capacity of digital 
flight data acquisition units “denying 
airline use of flight recorder information 
for routine maintenance and operations 
analyses, some of which are required by 
the FAA.”

• The relationship of the proposed 
requirements to the rules adopted in 
Amendment 121-191 is confusing and 
potentially disruptive and costly to 
airline operations especially when 
considered with other FAA 
requirements already adopted or under 
consideration (e.g„ windshear, TCAS 
requirements). Related to this ATA 
comment was a comment by McDonnell 
Douglas Aircraft Co. which indicated 
that changing "regulatory requirements 
on systems such as flight recorders on 
an annual basis * * * makes planning 
very difficult and expensive.”

ATA offered an alternative to the 
FAA proposal. ATA suggests that for a 
retrofit, additional parameters be 
required only when the airplane is 
already equipped with “an ARINC 717 
digital flight data acquisition unit 
(DFDAU) with the ARINC buses 
containing the (a number to be later 
determined) additional parameters 
already converted to it.” For newly 
manufactured airplanes ATA would 
follow the same pattern except that 
additional parameters above the 17 
parameters of Amendment 121-191 
would be recorded "on a space 
availability basis without impacting 
existing airline recording 
programs * *

The FA A ’s Response: The FAA does 
not agree with ATA’s interpretation of 
the Congressional mandate. Given the 
overall legislative history of Public Law

100-223, FAA believes that the 
Congressional intent is to ensure safety 
by making available to the NTSB 
whatever data is necessary for accident 
investigation if acquiring that data is 
technologically feasible. Congress stated 
this intent by ordering the FAA “to 
initiate a rulemaking proceeding to 
consider the use of cockpit voice 
recorders and flight data recorders on 
commuter aircraft and other aircraft, 
commensurate with the 
recommendations o f the National 
Transportation Safety Board. ”
[Emphasis supplied.] In its June 19,1987, 
letter to the FAA, the NTSB stated its 
requirements which covered 14 CFR 
Parts 23, 25, 91,121, and 135. FAA 
proposed to meet those requirements in 
Notice 88-1, as directed by Congress. 
Comments submitted by the Board did 
not indicate that the proposed Part 121 
requirements exceeded the bounds of 
what the Board determines as necessary 
information for conducting accurate 
accident investigations.

ATA is correct that the normal 
paragraph addressing “major rule" 
under Executive Order 12291 and 
“significant rule” under DOT policy was 
omitted—inadvertently—from the 
NPRM. Nonetheless, the potential costs 
were fully discussed in the preamble 
(and in a full economic evaluation in the 
docket) and the substance of that 
discussion indicated that the proposed 
rule would not be considered major 
under the Executive Order. Further, the 
overall preamble discussion made it 
clear that the proposals were significant 
within the meaning of the Department of 
Transportation’s Regulatory Policies and 
Procedures.

The 1987 Amendments to Part 121 did 
not increase the parameters listed in 
Appendix B of that part. NTSB has 
stated in its recent recommendations 
that Appendix B should be updated to 
expand the parameters list and define 
new parameters, improved accuracies, 
ranges, and sampling intervals so that 
flight recorder standards are consistent 
with the capabilities of the most 
advanced electronic display systems. As 
stated by NTSB, “The introduction of 
the Airbus A320 with its fly-by-wire 
technology will present new challenges 
in accident investigation that will 
require post accident information of the 
quantity and quality that goes far 
beyond the current minimum standards 
of Appendix B.”

In response to the NTSB 
recommendations, this rulemaking 
updates the parameter list to meet the 
requirements of the most advanced 
cockpit systems if installed and to 
require the best available flight recorder 
technology for newly manufactured

airplanes operated under Part 121. The 
requirement for flight recorder 
parameters in addition to the 17 
required by the 1987 amendments 
applies only to aircraft manufactured 
after October 11,1991, or those already 
equipped with specific ARINC 
equipment. This allows adequate time 
for the required installation of the latest 
flight recorder equipment as part of the 
manufacturing process which should 
cause no manufacturing delay and only 
minimal cost.

While ATA describes the proposed 
tie-in with existing ARINC 429 
equipment (or an equivalent) as a 
retrofit requirement, it is not the normal 
mandatory type retrofit requirement 
applicable to all or certain specified 
airplanes operated under Part 121 or 
Part 135. The final rule clarifies the FAA 
intent in this regard (discussed under 
Technical Comments portion of this 
preamble) and as adopted the rule will 
apply only where stated equipment is 
already installed in an airplane and 
where data is readily available so that it 
can be accessed with virtually no 
burden on Part 121 operators, either in 
lost airplane time or other costs.

In consideration of other objections 
raised by ATA, that extending the 
parameters from 17 to 32 (or higher, by 
ATA’s count) is too great a change too 
soon, that Part 121 operators are being 
required to make other equipment 
changes at the same time, and that the 
proposed parameters were not 
consistent with those recommended by 
ICAO, and in consideration of the 
comments submitted by the NTSB, the 
FAA has done the following: (1) 
Extended the effective date of the 
requirements to 3 years instead of the 
proposed 2 years; and (2) reduced the 
number of mandatory parametes to 28 
and made the other highly desired 
parameters optional where feasible.

Parts 91 and 135 Requirements
Except for the Regional Airline 

Association’s agreement with most of 
the proposed Part 135 amendments, 
virtually all of the operators who 
commented on these requirements 
opposed them. Specific technical 
comments are discussed below. Typical 
of the more general opposing comments 
was the comment of the North Dakota 
Aviation Council which stated that the 
FAA had “expanded the intent of 
Congress” in proposing CVR and flight 
recorder requirements for certain 
general aviation operations under Part 
91 and on-demand operations under Part 
135. The National Air Transportation 
Association (NATA) also accused the 
FAA of expanding the Congressional
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mandate and further stated that 
nowhere in the proposal “can a case be 
made for a quantitative increase in 
safety benefit for requiring CVR’s in the 
types of aircraft typically operated in 
the Part 135 charter fleet”

One commenter pointed out that a 2- 
year compliance period for the 
installation of CVR’s is inadequate.
From the commenter’s viewpoint, most 
of the affected aircraft require a “heavy” 
inspection only every 5 to 6 years. It is 
during this inspection that it would be 
most appropriate to install the CVR.

Several commenters asserted that 
where an aircraft is newly manufactured 
to a type design of long standing, the 
attributes and operational history are 
already well known and it is unlikely 
that the NTSB will obtain the kind of 
information it seeks from accident 
investigations. These commenters also 
asserted that the past safety record did 
not justify the new requirements and 
that because of the nature of on-demand 
and general aviation operations the 
costs are disproportionate since they 
cannot be spread out over thousands of 
flight hours or hundreds of thousands of 
passengers boarded each year.

Some of the most vigorous comments 
adverse to the proposed requirements 
were received from helicopter operators. 
They, too, thought that the FAA had 
exceeded the Congressional mandate, 
that none of the cited accidents or other 
justification involved helicopters, and 
that the potential costs for helicopter 
operators far exceeded any potential 
benefits to the overall aviation industry.

The Regional Airlines Association 
stated that there is no justification for 
requiring retrofit of the 32-parameter 
flight data recorder on 20-30 seat 
airplanes under Part 135 when no such 
retrofit requirement was proposed for 
Part 121. RAA indicated that while the 
costs would be substantial, it could not 
provide specific estimates because they 
would vary from airplane to airplane 
depending on the amount of wiring 
already installed in the airplane.

The FA A ’s Response: As discussed 
previously, the FAA does not agree that 
it has exceeded the Congressional 
mandate or that the new CVR and flight 
recorder requirements for Part 91 
operators and for non-scheduled Part 
135 operators cannot be justified. 
Accident investigators face the same 
problems in determining the causes of 
accidents, whether the accidents involve 
scheduled commuter operations, 
nonscheduled operations, or general 
aviation operations. New airplanes used 
in all of these operations employ state- 
of-the-art avionics and control systems; 
yet operators have not been required 
under Parts 91 and 135 to install flight

recorders which would provide data to 
accident investigators. Post accident 
documentation, such as switch and 
instrument positions, that have proven 
vital in past investigations is not 
available with the new systems, thus 
increasing the difficulty in determining 
the cause of an accident.

Furthermore, many airplanes of the 
same type are used in Part 91 operations 
and in Part 135 operations. Therefore, 
any accident data collected from an 
accident of one of these airplane types 
has application for operations 
conducted under both parts. Also, an 
individual airplane may be used in 
operations conducted under both parts. 
If an airplane is used in operations 
under both parts, the Part 91 
requirements would not be as 
burdensome as suggested by some 
commenters since in many cases the 
airplane would already be subject to 
Part 135 requirements. Also, because of 
the potential for use of an airplane type 
under both Parts 91 and 135, the used 
aircraft market ultimately benefits when 
airplanes are equipped so that they can 
move back and forth between different 
operating rules.

Accidents cited in the NPRM (which 
included operations conducted under 
Parts 91 and 135) illustrate the problems 
accident investigators encounter when 
aircraft are not equipped with flight or 
voice recorders. In such cases, 
investigators rely on interviews with 
fellow crewmembers, training records, 
FAA surveillance, cockpit 
standardization, and additional 
operational factors. Although the cause 
of an accident may be determined 
through these investigative efforts, the 
process may be long and costly in terms 
of lives and property. Time may be 
critical, particularly if the cause of an 
accident is an airworthiness factor.

The rule does recognize differences in 
accordance with the seating capacity of 
the aircraft. In Part 91, flight recorders 
are required for aircraft (both fixed-wing 
and rotorcraftj having a passenger 
seating configuration of 10 or more 
manufactured after October 11,1991.
The flight recorders must have 17 
required parameters for airplanes and 22 
for rotorcraft. In Part 135, flight 
recorders are required for aircraft (both 
fixed-wing and rotorcraft) having a 
passenger seating configuration of 10-19 
seats that are brought onto the U.S. 
register after October 11,1991. The flight 
recorders must have 17 parameters for 
airplanes and 22 for rotorcraft. In effect, 
Part 91 and Part 135 flight recorder 
requirements for these size aircraft 
apply only to newly manufactured 
aircraft. No retrofit of existing U.S.

registered aircraft of this size is required 
for flight recorders.

In Part 135, airplanes having a 
passenger seating configuration of 20 to 
30 seats and rotorcraft having a  
passenger seating configuration of 20 or 
more seats must be equipped with flight 
recorders after October II, 1991. This is 
a retrofit as well as a requirement for 
newly manufactured aircraft. The NTSB 
in its comment agreed that it might be 
impractical to require 20-30 passenger 
airplanes to be retrofitted with 32 
parameter flight data recorders, as 
proposed. In light of all the information 
received, the FAA has changed 
§ 135.152(b) to require that affected 
aircraft be retrofitted with either 11- 
parameter or 17-parameter flight 
recorders (depending on the type 
certification date), except that those 
airplanes manufactured after October 
11,1991, must be upgraded to 28 
parameters.

Clearly the flight recorder 
requirements for the larger aircraft being 
operated under Part 135 are more 
stringent than those for the smaller 
aircraft. Most, if not all, nonscheduled 
operations conducted under Part 135 use 
aircraft with a passenger seating 
configuration of less than 20 seats. Such 
aircraft are not required to be retrofitted 
with flight recorders. However, they are 
required to be equipped with voice 
recorders. Since the cost of installing 
voice recorders is substantially less than 
that of flight recorders, the FAA does 
not expect the voice recorder 
requirements to impose a significant 
burden on small operators.

With regard to comments about the 
inadequacy of a 2-year period to 
reasonably accomplish the Part 91 
retrofit of CVR’s, the FAA concurs. 
Accordingly, the FAA has provided a 3- 
year period to effect this retrofit, 
recognizing, however, that some 
operators may not conduct a “heavy” 
inspection or overhaul in this period, the 
regulatory language provides that the 
Administrator, for good cause, may 
authorize extension of the compliance 
time to accommodate such maintenance 
schedules. A request for extension of the 
compliance time must be accompanied 
by a demonstration of good cause and 
must specify a date for the operator's 
completion of the retrofit of die CVR.
Technical Comments

A number of commenters provided 
detailed comments on the technical 
aspects of the new rules. Any such 
comments that address the substance of 
the rule are discussed below. Comments 
that point out printing errors, suggest 
non-substantive minor language
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changes, or suggest changes to make the 
rules internally consistent were 
considered and the appropriate changes 
were made. However those changes are 
not discussed in detail.

A number of commenters pointed out 
that, although the preamble to Notice 
88-1 specifically discusses a new 
requirement for “hot mic” recording, the 
rule language specifies types of 
microphones but does not contain a “hot 
mic” requirement. Suggestions for 
appropriate rule language were 
provided. To correct this omission in the 
final rule, § § 23.1457(c)(5) and 
25.1457(c)(5) have been added to make it 
clear that all sounds received by the 
microphone must be recorded without 
interruption. In addition, § § 121.359(e), 
125.227(e), and 135.151(c) have been 
changed to clarify that § § 23.1457(c)(5) 
and 25.1457(c)(5) apply to airplanes 
manufactured after October 11,1991, 
and to airplanes on which a new cockpit 
voice recorder has been installed after 
October 11,1991. One commenter stated 
that proposed § 25.1459(e) is 
unnecessary. This new paragraph 
requires evaluation of novel or unique 
design or operational characteristics of 
new aircraft to determine if additional 
parameters should be recorded on the 
flight recorder for that aircraft. The 
commenter is correct that additional 
parameters could be proposed as 
Special Conditions for that aircraft. 
However, the language is being inserted 
into § 25.1459 as a rule of general 
applicability so that as part of a review 
of airworthiness requirements for initial 
certification, a review to assess the need 
for additional parameters will be 
conducted.

A commenter pointed out that, while 
proposed § 91.35(b)(1) requires aircraft 
manufactured after one year after the 
effective date to be prewired to accept 
any appropriate flight recorder, the 
proposed language does not specify the 
date by which such aircraft must be 
equipped with flight recorders. The FAA 
has reviewed proposed § 91.35(b)(1) and 
a parallel requirement proposed in 
§ 135.152(a) and has concluded that, 
even though the requirement might 
provide an economic incentive to 
manufacturers to begin equipping 
airplanes to accept flight recorders, the 
safety benefit comes from the 
installation of the recorders. Therefore 
proposed §§ 91.35(b)(1) and 135.152(a) 
have not been included in the final rule.

One commenter questioned the 
justification for applying the proposed 
rules to helicopters. This commenter 
proposed that if CVR and flight recorder 
requirements are applied to any 
helicopters, they should be applied only

to large helicopters. The FAA does not 
agree that the large/small dividing line 
(small—12,500 pounds or less maximum 
certificated takeoff weight) is the 
appropriate determining factor for 
requiring or not requiring CVR and flight 
recorder equipment. As with airplanes, 
the FAA considers passenger seating 
configuration a more meaningful 
measure of the need for requiring safety 
information collection devices such as 
CVR and flight recorders.

A number of commenters stated that 
the language of proposed § § 121.343(e) 
and 125.225(c) does not accomplish die 
objective stated in the preamble to 
Notice 88-1. Some commenters stated 
that the proposed rule language 
"equipped with an ARINC 429 digital 
data bus” is itself inaccurate. Others 
stated that even if an airplane does have 
the ARINC 429 equipment, that 
equipment may be used in such a way 
that it would not, without a major 
retrofit, provide access to the 
information in the additional parameters 
as suggested in the NPRM. The FAA’s 
intent in following through on this NTSB 
recommendation was to take advantage 
of the full capability of more advanced 
technology equipment when that 
equipment is already installed. There is 
no intent to require any retrofitting costs 
beyond the minimal cost of accessing 
readily available data. The final rule has 
been redrafted so that it clearly carries 
out the original intent. It now states that 
when a large airplane is equipped with a 
digital data bus and ARINC digital flight 
data acquisition unit or equivalent the 
airplane must be “equipped with one or 
more approved flight recorders that 
utilize a digital method of recording and 
storing data and a method of readily 
retrieving that data from the storage 
medium.” The rule, as adopted, also 
clarifies that only those parameters 
"available on the digital data bus” must 
be recorded.

As mentioned previously, the ATA 
and several other commenters 
questioned the number of new 
parameters that would be required 
under Appendix B to Part 121 for newly 
manufactured aircraft. Commenters 
suggested that there were 
inconsistencies between the FAA’s 
proposed parameters, NTSB’s 
recommended parameters, and ICAO 
recommended standards. Commenters 
also indicated that to meet the FAA 
proposed requirement would in many 
cases overload the system so that 
operators would have to sacrifice 
present usage of flight recorder systems 
to provide them with important safety- 
related, day-to-day operating 
information. At the same time some

commenters suggested additional 
parameters, not proposed, that normally 
would be considered beyond the scope 
of this rulemaking. In order to establish 
standards that most effectively use flight 
recorder capability, the FAA has 
decided to require 28 mandatory 
parameters under Part 121, Appendix B, 
Part 125, Appendix D, and Part 135, 
Appendix D for newly manufactured 
aircraft. The remaining parameters will 
be optional, to be accessed if the 
operator’s system has adequate 
capacity. The non-mandatory 
parameters include additional 
parameters that were not proposed, such 
as TCAS, which were added at the 
recommendation of the NTSB.

The NTSB and other commenters 
raised questions concerning the 
adequacy of existing Technical 
Standard Orders (TSOs) for both cockpit 
noise recorders and flight recorders. 
While TSOs are necessarily relevant, 
they have not been made a part of this 
rulemaking. As part of its ongoing TSO 
program, the FAA will revise TSOs 
when changes are needed to upgrade the 
specifications for equipment required by 
this final rule. These efforts are already 
underway and are being coordinated 
with the Society of Automotive 
Engineers (SAE) and European 
Organization for Civil Aviation 
Electronics (EUROCAE).

Some commenters pointed out that the 
minimum 15-minute duration period for 
cockpit voice recorders proposed for 
§ 91.35(e) is not consistent with the 
standard agreed to in Europe 
(EUROCAE). Others noted that 
proposed § § 91.35(b)(2) and 135.152(b) 
would allow a flight data recorder with 
an 8-hour duration while the 
international community is considering 
a 10-hour minimum to be consistent with 
the current ICAO recommended 
practice. While the FAA recognizes that 
both proposed limits are less stringent 
than those mentioned by commenters 
(and less stringent than FAA’s own 
minimums under Part 121), the FAA's 
intent is to apply CVR and flight 
recorder solid state technology and CVR 
and flight recorder requirements to 
general aviation operations at minimal 
cost. Since the technology is already 
available, the FAA anticipates that 
reasonably priced CVR and flight 
recorder equipment for general aviation 
aircraft will be available for installation 
well within the 3-year compliance 
period allowed in this rule.

One commenter objected to the 
requirement in proposed Appendix E to 
Part 135 that a rotorcraft with over 20 
passengers have flight recorders with a 
24-hour recording capacity. The
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commenter stated that most rotorcraft 
operate essentially short-haul journeys 
and that, therefore, an 8 to 10-hour 
capacity should be adequate. The FAA 
agrees, but no change is needed since 
Appendix E does not require a 24-hour 
recording capacity. In Appendix E, the 
recorded time is not related to the time 
of individual flights, but to a 24-hour 
clock.

Several commenters objected to the 
requirements in §§ 121.359(e), 125.227(e), 
and 135.151(c) that when operating 
aircraft equipped to record 
uninterrupted audio signals received by 
a boom or mask microphone, flight 
crewmembers must use the boom 
microphone below 18,000 feet. Specific 
objections were as follows:

(1) The requirement would make 
better sense elsewhere in Part 121 where 
it would clarify that the boom 
microphone rather than the handheld 
microphone should be used when 
cockpit workload is high.

(2) Flight crewmembers might not be 
able to determine whether the CVR in a 
particular aircraft has a “hot mic” 
feature.

(3) It requires die boom microphone 
even though the smoke/oxygen mask 
microphone might be more appropriate.

(4) It would have an impact on those 
aircraft which have a separate hand 
microphone for the public address/cabin 
interphone systems.

(5) Hot boom microphones are needed 
since acceptable recordings are 
provided by directional fixed mikes and 
high quality area mikes.

(6) The requirement could affect flight 
safety by causing fatigue on flight 
schedules with successive short stops.

The FAA does not agree that area 
microphones provide recordings that are 
equal to boom microphones. Boom or 
mask microphones with uninterrupted 
signals produce the most audible 
recordings. The purpose of the 
requirement is to require boom 
microphones (or smoke/oxygen mask 
microphones if needed] at times when 
the continual recorded information 
would be most useful if an accident or 
incident occurred. Flight crewmembers 
should be able to tell whether CVR in a 
particular aircraft has a “hot mic" 
feature. The use of the boom 
microphone is not likely to be a cause of 
flight crewmember fatigue in short hop 
schedules. The causes of such fatigue 
are well documented—airport 
congestion, low altitude weather, the 
number of arrivals and takeoffs—factors 
which create a need for the use of hot 
mics. The requirement should not affect 
public address/cabin interphone 
communications which have a dedicated 
channel.

GAMA stated that except for the 
longitudinal acceleration and stabilizer 
trim position or pitch central position 
parameters, proposed Appendix D of 
Part 91 and Appendix B of Part 135 are 
consistent with Aerospace Standard AS 
8039 which was produced by a Society 
of Automotive Engineers (SAE) 
committee formed at the suggestion of 
the FAA and other government 
agencies. The committee had concluded 
that the value of the potential 
information from the two excepted 
parameters would not justify the cost 
GAMA also pointed out that the 
recommendation of the SAE committee 
had been unanimous except for the 
NTSB representative. The FAA has 
determined that these two parameters 
are justified, since the NTSB in its June 
19,1987, letter stated a need for the 
information that would be provided by 
these additional parameters.

One commenter objected to the 
requirement in § 91.35(d)(2) that the 
CVR be operating during the checklist 
action. The requirement would pose a 
problem for small aircraft that have no 
external source of power a»nd that would 
have to rely on battery power to operate 
the CVR. The commenter stated that for 
some aircraft this would be impractical. 
The FAA does not agree that the 
requirement would be impractical. It is 
essential that checklist actions be 
recorded since in the event of an 
accident, investigators must determine if 
the checklist action was properly 
conducted. Determining the adequacy of 
the power source is a certification 
procedure and thus the manufacturer or 
operator would have to show during the 
certification process that CVR operation 
would not interfere with emergency or 
other power needs. This showing should 
not impose any significant additional 
burden since airplanes of the size to 
which this requirement applies would 
either operate off of an auxiliary power 
source or have adequate backup power 
available.

One commenter objected to the 
“Resolution Readout” column which 
was added to Appendix B—Airplane 
Flight Recorder Specifications.
According to. the commenter, these 
specifications increase resolution 
requirements beyond the capability of 
equipment currently being used. The 
commenter states that “Compliance 
with the higher orders of resolution will 
require more complicated software in 
the recorder system and in the readout 
equipment, effectively making all 
current equipment obsolete."

The resolution readout column is 
included to make the FAA flight 
recorder appendices consistent with the 
proposed ICAO recommended standard^

However, the resolution readout 
requirement is intended only for flight 
recorder equipment installed on newly 
manufactured airplanes. The final rule 
has been changed to make this clear by 
including a footnote to this column in 
each flight recorder appendix. Also, the 
new TSO for flight recorder standards 
will contain resolution requirements.

Comments Beyond the Scope o f the 
Notice

The FAA received several comments 
which were recommendations or 
suggestions for considering alternatives 
or additions to the proposal. Some of 
these were requests that are beyond the 
scope of the notice while others 
appeared to be primarily informational. 
These types of comments are 
summarized below and responded to.

Two commenters requested that the 
rulemaking update maintenance 
requirements to cover flight recorders 
and cockpit voice recorders. The FAA 
does not consider that a specific 
amendment is needed in this regard 
because an air carrier’s continued 
airworthiness maintenance program will 
automatically cover such equipment.

One commenter requested that the 
cockpit voice recorder requirements 
under Parts 91 and 135 include a 
requirement for underwater locator 
beacons to aid retrieval of the recorders 
from lakes and rivers. This requirement 
already exists for aircraft certification 
requirements.

One commenter requested that the 
rule include relief for continued aircraft 
operation if a flight recorder or CVR 
becomes inoperative. The commenter 
was concerned that a time lapse may 
occur between the revisions to the 
Master Minimum Equipment List 
(MMEL) and the compliance date, also 
that MMEL lists may vary depending on 
who has responsibility for the particular 
aircraft MMEL. This rulemaking does 
not deal with minimum equipment lists 
and the problem suggested by the 
commenter, if necessary, would be 
handled under normal MMEL 
procedures.

A comment from a manufacturer 
stated that the NPRM implied "different 
sets of data between engine 
manufacturers.” The commenter 
suggested additional engine information 
to be recorded for each engine:
N2—High Rotor Speed 
EGT—Exhaust Gas Temperature 
TLA—Throttle Lever Position 
Nl—Low Rotor Speed 
WF—Fuel Low
CLA—Fuel Cutoff Lever Position
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The commenter also suggested 
recording maintenance and status words 
from the electronic engine controls.

The FAA encourages including these 
additional parameters, as appropriate, 
but is not mandating them.

Construcciones Aeronáuticas, S.A. 
(CASA) objected to the reference in the 
NPRM to two CASA C-212 accidents 
that occurred in 1987. CASA stated that 
some facts about the accident were 
incorrect in the NPRM and that the FAA 
should publish a correction. The FAA 
has checked the NTSB June 1988 
recommendation letter and has 
determined that the NPRM accurately 
reflected the facts as they were stated 
by the NTSB in that letter.

A manufacturer of recorder equipment 
requested that the FAA consider the 
manufacturer’s new type of cockpit 
recorder. Information on the recorder 
was submitted with the comment. The 
comment does not require an FAA 
response.

The Air Line Pilots Association 
(ALPA) comment, which was generally 
supportive of the proposal, requested a 
change in § 121.343(e) which requires 
that required flight recorders “must be 
operated continually from the instant 
the airplane begins to takeoff roll until it 
has completed the landing roll at an 
airport.” ALPA stated that this provision 
“hampers the collection of valuable data 
which can be used in evaluating the 
DFDR data.” ALPA requested that the 
language be changed to require recorder 
operation to begin at the time of engine 
start to the time of engine shutdown at 
the end of the flight in order to provide 
“steady state” information. Two other 
commenters also requested that 
recording cover the ground operation 
phase.

No revisions to § 121.343(e) were 
requested by NTSB or included in the 
proposed rule. The present Part 121 
requirement was simply carried over to 
Part 91 and Part 135 requirements. A 
revision of the requirement is beyond 
the scope of this rulemaking action and 
would necessitate additional rulemaking 
proposals. However, most operators 
presently activate flight recorders at 
engine start and other operators who 
wish to record "steady state” data are 
encouraged to consider the ALPA 
comment.

ALPA also strongly opposes the “use 
of CVR recordings for any purpose other 
than pure accident investigation 
activities” and the “premature release” 
of CVR information during accident 
investigations.

One commenter stated a belief that 
"in recent years, because of the rapid 
growth of the airlines industry, training 
and experience levels have dropped
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* * *.” The commenter stated that the 
FAA should require additional training 
and safety measures rather than 
additional equipment. The FAA does not 
believe the situation is an either/or;
FAA has taken action on training and 
other safety measures, for example, its 
windshear training proposal [52 FR 
20560, June 1,1987). In any event, 
consideration of additional pilot training 
and safety measures outside the area of 
recording equipment is beyond the 
scope of this rulemaking action.
Summary o f Rule Changes

Significant changes between the 
proposed rule and the final rule are 
summarized below. These changes were 
discussed in the appropriate sections of 
the Comment Discussion above:

(1) The compliance dates have been 
extended from 2 years to 3 years.

(2) Pre-wiring requirements in § 91.35 
and § 135.52 have been deleted.

(3) The requirements for airplanes 
currently equipped with a digital data 
bus are clarified in § § 121.343(e) and 
125.225(c).

(4) Certain of the parameters in 
Appendix B of Part 121 have been made 
optional.

(5) Aircraft required to be upgraded 
under § 135.152(b) must meet the 11- 
parameter or 17-parameter flight 
recorder requirements (currently 
required of certain airplanes used under 
Part 121) except those manufactured 
after October 11,1991.

(6) Requirements pertaining to the use 
of boom microphones have been 
clarified.

(7) The resolution readout column in 
each of the appendices has been made 
applicable only to aircraft manufactured 
after October 11,1991.

The changes above were coordinated 
with the NTSB staff who have indicated 
agreement that this final rule meets the 
intent of the NTSB recommendations in 
its letter of June 19,1987.

In addition to the above changes,
Parts 23 and 27 have been revised to 
include airworthiness requirements for 
flight and voice recorders. In the 
proposal such airworthiness 
requirements were only in Parts 25 and 
29, and all operators subject to flight 
and voice recorder requirements were 
referred to those parts. In the interest of 
consistency, the final rule includes 
airworthiness requirements for flight 
and voice recorders in Parts 23, 25, 27, 
and 29. References in the operating rule 
have been revised accordingly.
Request for Additional Comments on 
Part 91 Requirements

Notwithstanding that the Part 91 
requirements have been incorporated in

/  Rules and Regulations

this final rule, the FAA is still interested 
in receiving comments with respect to 
issues raised in Notice 88-1. The FAA is 
particularly interested in comments 
regarding the questions asked on page 
4315 of the Federal Register publication 
of the notice (53 FR 4315). Therefore, a 
comment period of 90 days is being 
provided to allow the public to comment 
accordingly. The FAA will review all 
additional comments submitted and, 
within 1 year after the publication of 
this amendment in the Federal Register, 
wrill publish a document discussing all 
comments, presenting FAA findings 
based upon the comments, and 
proposing any revisions to the 
requirements contained herein, if 
necessary.
Regulatory Evaluation Summary

The complete regulatory evaluation of 
the final rule is available in the 
regulatory docket. A discussion of those 
comments addressing the regulatory 
evaluation of the notice and a summary 
of the final regulatory evaluation are 
presented below.

Comments addressing the regulatory 
evaluation generally expressed concern 
about the costs of the proposed 
regulations, but provided very little 
detail in support of their conclusions. 
This was true with respect to both direc4 
acquisition and installation costs, and 
indirect costs from factors such as 
reduced payload or aircraft range.

Some commenters stated that the 
amendments would impose a severe 
economic burden on small companies 
operating small aircraft for hire. The 
FAA is aware that the amendments will 
result in economic impacts. However, 
the Department of Transportation has 
been directed by the Congress to take 
these actions.

Some commenters misinterpreted the 
significance of the 10-year analysis 
period to mean that the FAA expected 
operators to spread their retrofit costs 
over 10 years. FAA’s cost estimates 
were for total program costs over 10 
years. In developing these estimates, 
retrofit costs were concentrated in the 
first two years of the analysis period. 
However, the FAA has extended the 
compliance period from the proposed 2- 
year period to three years in the final 
rule, which should provide relief to 
many operators.

Some commenters expressed concern 
about the high cost of retrofitting their 
aircraft. However, it appears they 
misunderstood that certain proposed 
flight recorder requirements would 
apply to newly manufactured aircraft 
only. Further, concerns were expressed 
that a 32 parameter retrofit requirement
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for 20 to 30 passenger seat aircraft 
operated under Part 135 would impose 
requirements that are more stringent 
than those requirements applicable to 
existing Part 121 aircraft. This issue has 
been resolved in the final rule by 
adopting requirements for existing 20 to 
30 passenger Part 135 aircraft that are 
similar to the current Part 121 
requirements.

One commenter stated that the FAA 
did not consider initial development and 
certification costs in its regulatory 
evaluation. However, the FAA did 
attempt to account for this by adding 10 
percent to its equipment and installation 
cost estimates to provide for 
certification, start-up, and support 
equipment costs for proposals affecting 
aircraft operated under Parts 91,125, 
and 135. This was not done for Part 121 
because aircraft exist that meet the 
proposed requirements, and support 
equipment already is in service because 
of existing recorder requirements.

The regulatory evaluation of the final 
rule is very similar to the regulatory 
evaluation of the notice. Appropriate 
revisions have been made to reflect the 
extension of the compliance period from 
2 years to 3 years, the easing of the flight 
recorder retrofit requirements originally 
proposed for larger Part 135 aircraft, and 
other minor clarifying changes.

Briefly, the costs of these rules result 
from the need to acquire, install, and 
maintain recorder equipment, as well as 
the cost of additional fuel consumption 
attributable to the additional weight of 
this equipment, and miscellaneous costs 
related to engineering and certification 
requirements, support equipment, and 
administrative start-up costs. The FAA 
estimates that the cost for all categories 
of aircraft affected by these rules will be 
approximately $297±  million (1987 
dollars), or a present value of $207±  
million when discounted back to the 
start of the ten-year analysis period 
using the 10 percent discount rate 
prescribed by the Office of Management 
and Budget. Other potential costs of this 
rule that have not been quantified 
include diminished payload carrying 
capability and/or reduced range that 
may affect some smaller aircraft as a 
result of the weight and volume of these 
recorders, as well as possible safety 
tradeoffs with other equipment, such as 
traffic alert and collision avoidance 
systems, ground proximity warning 
systems, weather radar, etc. Solid state 
technology potentially could avoid or 
reduce many of these costs and 
tradeoffs.

Flight recorders and cockpit voice 
recorders provide information only, 
which does not directly save lives or 
prevent accidents. Accidents and

casualties are prevented by other 
actions, such as improvements in 
aircraft design or operating procedures, 
which may result from information 
gained by recorders. Because the 
benefits of recorders are indirect, they 
have only been discussed qualitatively 
in this analysis.

Flight recorders have proven effective 
in determinations of aircraft structural, 
mechanical, and systems failures that 
have led to corrective actions such as 
aircraft modifications or changes in 
operating procedures. Flight recorders 
are extremely useful in identifying the 
responses of flight crews to hazardous 
situations, and they contribute 
substantially to human factors analysis. 
Flight recorders also help define more 
precisely those operational problems 
that need to be addressed through 
research and development programs, 
such as windshear encounters. Further, 
many lessons learned from flight 
recorders, especially those concerning 
human factors and operational 
problems, are not limited to the 
particular aircraft type involved in an 
accident. Rather, they provide safety 
insights that are beneficial to all pilots 
operating many different types of 
aircraft under various operating rules. 
Additionally, recorders will aid 
significantly in the analysis of those 
accidents that will inevitably be 
experienced by aircraft utilizing new 
technologies, such as fly-by-wire control 
systems, canards, and extensive use of 
composite materials in aircraft 
structures.

International Trade Impact Assessment

These amendments will have little or 
no impact on trade for either U.S. firms 
doing business in foreign countries or 
foreign firms doing business in the 
United States. The amendments will 
affect only U.S. air carriers and 
operators. Foreign air carriers are 
prohibited from operating between 
points within the United States; 
therefore, they would not gain any 
competitive advantage over the 
domestic operations of U.S. carriers. In 
international operations, foreign air 
carriers are not expected to realize any 
cost advantages over U.S. air carriers 
because many foreign countries have 
recorder requirements that are as 
stringent as those adopted in this final 
rule. Further, general aviation 
operations conducted in the United 
States are not in any direct competition 
with foreign enterprises. For these 
reasons, the FAA does not expect that 
these amendments will result in any 
trade impact.

Regulatory Flexibility Determination

The Regulatory Flexibility Act ofl980 
(RFA) was enacted by Congress to 
ensure that small entities are not 
unnecessarily and disproportionately 
burdened by government regulations. 
The RFA requires agencies to review 
rules that may have “a significant 
economic impact on a substantial 
number of small entities.”

Any small entity that operates any 
aircraft in the categories that are 
included in the amendments to Parts 91,
121,125, and 135 would be affected by 
this rule. Some of these amendments 
could result in “a significant economic 
impact on a substantial number” of 
small entity operators and air carriers. 
Most manufacturers that certificate 
aircraft under Parts 25 and 29 are not 
small entities and therefore are not 
subject to the RFA.

The following analysis explains the 
reasons for this determination 
concerning operators and air carriers. In 
developing estimates of annualized net 
compliance costs, uniform annualized 
costs for capital investments have been 
determined by multiplying the amount of 
the investment by a capital recovery 
factor appropriate for the discount rate 
and period of the analysis. A capital 
recovery factor of .155, based upon a 10 
percent discount rate over a 10-year 
period, has been used in this analysis. 
Threshold cost values and small entity 
size standards are those stated in FAA 
Order 2100.14A, Regulatory Flexibility 
Criteria and Guidance. Values have 
been adjusted to 1987 dollars.

The threshold values defining a 
significant economic impact for 
scheduled carriers are $96,200 if the 
entire fleet has a seating capacity of 
over 60 seats, and $53,800 for other 
scheduled carriers. The threshold value 
for an unscheduled operator is only 
$3,800. Further, a small entity operator 
of aircraft for hire is defined as one 
which owns 9 or fewer aircraft.

The annualized cost for the least 
expensive requirement adopted in this 
final rule, a CVR retrofit, is 
approximately, $3,500 per aircraft. 
Therefore, an operator owning only one 
aircraft is very close to the $3,800 
threshold for unscheduled operators, 
and any operator owning more than one 
aircraft is well over the threshold. This 
would apply to virtually all small Part 
135 operators affected by the rule. A 
similar argument can be made for Part 
125 operators owning only one aircraft 
because they would be required to 
retrofit the far more expensive flight 
recorders as well as CVR’s. It is possible 
that a substantial number of small
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entities (defined as one-third of the 
small entities affected by the particular 
proposal) could incur significant 
economic impacts, particularly 
scheduled Part 135 operators 
(commuters) if they obtain between 6 
and 9 new aircraft with 19 or fewer 
seats, or retrofit between about 4 and 9 
aircraft with 20 to 30 seats. Further, any 
small unscheduled Part 121 operator 
purchasing one or more new aircraft not 
equipped with a digital data bus and 
digital flight data acquisition unit 
(DFDAU) will exceed the threshold for 
nonscheduled operators.

Part 91 operators of aircraft affected 
by these proposals generally are not 
small entities, however, and therefore 
would not be subject to the RFA. For 
these reasons, the FAA has determined 
that these amendments may have a 
significant economic impact on a 
substantial number of those small 
entities operating under Parts 121,125, 
and 135, and a regulatory flexibility 
analysis is required under the terms of 
the RFA. The final regulatory flexibility 
analysis follows below.
Final Regulatory Flexibility Analysis

As required by Section 604 of the 
RFA, the following analysis deals with 
the proposed flight recorder 
requirements as they relate to small 
operators.
A. Why Agency Action Is Taken

This rulemaking is in response to 
Congressional action and to several 
recommendations made by the NTSB. 
The reasons for agency action are 
detailed in the preamble and the 
regulatory evaluation.

Briefly, the advantages of additional 
recorded information has been 
demonstrated by those aircraft so 
equipped, and it is desirable that more 
specific information be obtained 
following an accident involving 
additional categories of aircraft than is 
possible under current regulations.
B. Summary o f Issues Raised by Public 
Comments

Comments addressing those issues 
identified in the initial regulatory 
flexibility analysis as potentially 
affecting small entities primarily 
concerned the impact of the proposals 
on Part 135 operators. These 
commenters generally expressed 
concern that the proposals would 
impose unreasonable costs on operators 
in comparison to any safety benefits 
that might result. (Similar comments 
were received concerning Part 91

operations. However, those entities that 
conduct Part 91 operations in aircraft 
that will be affected by this rule 
generally are not small entities.)

In view of the data submitted, the 
final rule has been modified to extend 
the compliance period from 2 years to 3 
years; and the flight recorder retrofit 
requirements for 20 to 30 passenger seat 
Part 135 aircraft have been reduced from 
the 32 parameters proposed, to only 11 
or 17 parameters, depending upon the 
date of type certification (essentially, 
the same requirements as those 
currently in Part 121).
C. Alternatives to the Proposal

Other than those revisions discussed 
above, no alternatives to these 
proposals have been considered. The 
Secretary of Transportation has been 
directed by Congress to initiate a 
rulemaking that considers the 
recommendations of the National 
Transportation Safety Board to the 
Federal Aviation Administration 
concerning the use of cockpit voice 
recorders and flight data recorders on 
commuter and other aircraft. The FAA 
has concluded that Congress intended 
the NTSB to have available whatever 
data it needs for accident investigation 
purposes if acquiring that data is 
technologically feasible.

Federalism Implications
The regulations set forth in this notice 

are proposed under the authority in the 
Federal Aviation Act of 1958, as 
amended (49 U.S.C. 1301 et seq.). The FA 
Act has been interpreted to preempt 
State law regulating the same subject. 
Thus, in accordance with Executive 
Order 12612, it is determined that this 
proposed regulation does not have 
federalism implications requiring the 
preparation of a Federalism 
Assessment.

Conclusion
The FAA has determined that this 

amendment is not major under 
Executive Order 12291 but that it is 
significant under the Department of 
Transportation Regulatory Policies and 
Procedures (44 F R 11034, February 26, 
1979). For the reasons discussed above, 
it also has been determined that the rule 
may have a significant economic impact 
on a substantial number of small 
entities.

List of Subjects
14 CFR Parts 23, 25, 27, and 29

Aircraft, Aviation safety, Safety.

14 CFR Part 91
Air carriers, Aviation safety, Safety, 

Aircraft, Aircraft pilots, Pilots.

14 CFR Part 121
Aviation safety, Safety, Air carriers, 

Aircraft, Aircraft pilots, Airplanes, 
Transportation, Common carriers.
14 CFR Part 125

Aircraft, Airplanes, Airworthiness 

14 CFR Part 135
Air carriers, Aviation safety, Safety, 

Air taxi, Aircraft, Airplanes, Rotorcraft.

The Rule
Accordingly, the Federal Aviation 

Administration amends Parts 23, 25, 27,
29,91,121,125, and 135 of the Federal 
Aviation Regulations as follows:

PART 23—AIRWORTHINESS 
STANDARDS: NORMAL, UTILITY, 
ACROBATIC, AND COMMUTER 
CATEGORY AIRPLANES

% The authority citation for Part 23 is 
revised to read as follows:

Authority: 49 U.S.C. 1344,1354(a), 1355, 
1421,1423,1425,1428,1429,1430; 49 U.S.C. 
106(g) (Revised Pub L. 97-449, January 12, 
1983).

2. By adding new § 23.1457 to read as 
follows:

§ 23.1457 Cockpit voice recorders.
(a) Each cockpit voice recorder 

required by the operating rules of this 
chapter must be approved and must be 
installed so that it will record the 
following:

(1) Voice communications transmitted 
from or received in the airplane by 
radio.

(2) Voice communications of flight 
crewmembers on the flight deck.

(3) Voice communications of flight 
crewmembers on the flight deck, using 
the airplane’s interphone system.

(4) Voice or audio signals identifying 
navigation or approach aids introduced 
into a headset or speaker.

(5) Voice communications of flight 
crewmembers using the passenger 
loudspeaker system, if there is such a 
system and if the fourth channel is 
available in accordance with the 
requirements of paragraph (c)(4) (ii) of 
this section.

(b) The recording requirements of 
paragraph (a)(2) of this section must be 
met by installing a cockpit-mounted 
area microphone, located in the best 
position for recording voice
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communications originating at the first 
and second pilot stations and voice 
communications of other crewmembers 
on the flight deck when directed to those 
stations. The microphone must be so 
located and, if necessary, the 
preamplifiers and filters of the recorder 
must be so adjusted or supplemented, so 
that the intelligibility of the recorded 
communications is as high as 
practicable when recorded under flight 
cockpit noise conditions and played 
back. Repeated aural or visual playback 
of the record may be used in evaluating 
intelligibility.

(c) Each cockpit voice recorder must 
be installed so that the part of the 
communication or audio signals 
specified in paragraph (a) of this section 
obtained from each of the following 
sources is recorded on a separate 
channel;

(1) For the first channel, from each 
boom, mask, or handheld microphone, 
headset, or speaker used at the first pilot 
station.

(2) For the second channel from each 
boom, mask, or handheld microphone, 
headset, or speaker used at the second 
pilot station.

(3) For the third channel—from the 
cockpit-mounted area microphone.

(4) For the fourth channel from:
(i) Each boom, mask, or handheld 

microphone, headset, or speaker used at 
the station for the third and fourth 
crewmembers.

(ii) If the stations specified in 
paragraph (c)(4)(i) of this section are not 
required or if the signal at such a station 
is picked up by another channel, each 
microphone on the flight deck that is 
used with the passenger loudspeaker 
system, if its signals are not picked up 
by another channel.

(5) And that as far as is practicable all 
sounds received by the microphone 
listed in paragraphs (c) (1), (2), and (4] of 
this section must be recorded without 
interruption irrespective of the position 
of the interphone-transmitter key switch. 
The design shall ensure that sidetone for 
the flight crew is produced only when 
the interphone, public address system, 
or radio transmitters are in use.

(d) Each cockpit voice recorder must 
be installed so that:

(1) It receives its electric power from 
the bus that provides the maximum 
reliability for operation of the cockpit 
voice recorder without jeopardizing 
service to essential or emergency loads.

(2) There is an automatic means to 
simultaneously stop the recorder and 
prevent each erasure feature from 
functioning, within 10 minutes after 
crash impact; and

(3) There is an aural or visual means 
for preflight checking of the recorder for 
proper operation.

(e) The record container must be 
located and mounted to minimize the 
probability of rupture of the container as 
a result of crash impact and consequent 
heat damage to the record from fire. In 
meeting this requirement, the record 
container must be as far aft as 
practicable, but may not be where aft 
mounted engines may crush the 
container during impact. However, it 
need not be outside of the pressurized 
compartment.

(f) If the cockpit voice recorder has a 
bulk erasure device, the installation 
must be designed to minimize the 
probability of inadvertent operation and 
actuation of the device during crash 
impact.

(g) Each recorder container must:
(1) Be either bright orange or bright 

yellow;
(2) Have reflective tape affixed to its 

external surface to facilitate its location 
under water; and

(3) Have an underwater locating 
device, when required by the operating 
rules of this chapter, on or adjacent to 
the container which is secured in such 
manner that they are not likely to be 
separated during crash impact.

3. By adding § 23.1459 to read as 
follows:

§ 23.1459 Flight recorders.
(a) Each flight recorder required by 

the operating rules of this chapter must 
be installed so that:

(1) It is supplied with airspeed, 
altitude, and directional data obtained 
from sources that meet the accuracy 
requirements of §§ 23.1323, 23.1325, and 
23.1327, as appropriate;

(2) The vertical acceleration sensor is 
rigidly attached, and located 
longitudinally either within the 
approved center of gravity limits of the 
airplane, or at a distance forward or aft 
of these limits that does not exceed 25 
percent of the airplane’s mean 
aerodynamic chord;

(3) It receives its electrical power 
power from the bus that provides the 
maximum reliability for operation of the 
flight recorder without jeopardizing 
service to essential or emergency loads;

(4) There is an aural or visual means 
for preflight checking of the recorder for 
proper recording of data in the storage 
medium.

(5) Except for recorders powered 
solely by the engine-driven electrical 
generator system, there is an automatic 
means to simultaneously stop a recorder 
that has a data erasure feature and 
prevent each erasure feature from

functioning, within 10 minutes after 
crash impact; and

(b) Each nonejectable record 
container must be located and mounted 
so as to minimize the probability of 
container rupture resulting from crash 
impact and subsequent damage to the 
record from fire. In meeting this 
requirement the record container must 
be located as far aft as practicable, but 
need not be aft of the pressurized 
compartment, and may not be where aft- 
mounted engines may crush the 
container upon impact.

(cj A correlation must be established 
between the flight recorder readings of 
airspeed, altitude, and heading and the 
corresponding readings (taking into 
account correction factors) of the first 
pilot’s instruments. The correlation must 
cover the airspeed range over which the 
airplane is to be operated, the range of 
altitude to which the airplane is limited, 
and 360 degrees of heading. Correlation 
may be established on the ground as 
appropriate.

(d) Each recorder container must:
(1) Be either bright orange or bright 

yellow;
(2) Have reflective tape affixed to its 

external surface to facilitate its location 
under water; and

(3) Have an underwater locating 
device, when required by the operating 
rules of this chapter, on or adjacent to 
the container which is secured in such a 
manner that they are not likely to be 
separated during crash impact.

(e) Any novel or unique design or 
operational characteristics of the 
aircraft shall be evaluated to determine 
if any dedicated parameters must be 
recorded on flight recorders in addition 
to or in place of existing requirements.

PART 25—AIRWORTHINESS 
STANDARDS: TRANSPORT 
CATEGORY AIRPLANES

1. The authority citation for Part 25 is 
revised to read as follows:

Authority: 49 U.S.C. 1344,1354(a), 1355,
1421,1423,1424,1425,1428,1429,1430; 49 
U.S.C. 106(g) (Revised Pub. L. 97-449, January
12.1983).

2. By revising § 25.1457 (c) (1), (2), (3), 
and (4)(i) and adding a new paragraph
(c)(5) to read as follows:

§ 25.1457 Cockpit voice recorders. 
* * * * *

(c) * * *
(1) For the first channel, from each 

boom, mask, or hand-held microphone, 
headset, or speaker used at the first pilot 
station.

(2) For the second channel from each 
boom, mask, or hand-held microphone,
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headset, or speaker used at the second 
pilot station.

(3) For the third channel—from the 
cockpit-mounted area microphone.

(4J * * *
(i) Each boom, mask, or hand-held 

microphone, headset, or speaker used at 
the station for the third and fourth crew 
members; or 
* * * * *

(5) As far as is practicable all sounds 
received by the microphone listed in 
paragraphs (c) (1), (2), and (4) of this 
section must be recorded without 
interruption irrespective of the position 
of the interphone-transmitter key switch. 
The design shall ensure that sidetone for 
the flight crew is produced only when 
the interphone, public address system,, 
or radio transmitters are in use.
*  *  Hr *  *

3. By revising § 25.1459 (a)(4) and 
adding a new paragraph (e) to read as 
follows:

§ 25.1459 Flight recorders. 
* * * * *

(a)* * *
(4) There is an aural or visual means 

for preflight checking of the recorder for 
proper recording of data in the storage 
medium.
*  *  *  *  *

(e) Any novel or unique design or 
operational characteristics of the 
aircraft shall be evaluated to determine 
if any dedicated parameters must be 
recorded on flight recorders in addition 
to or in place of existing requirements.

PART 27—AIRWORTHINESS 
STANDARDS: NORMAL CATEGORY 
ROTORCRAFT

1. The authority citation for Part 27 is 
ievised to read as follows:

Authority: 49 U.S.C. 1344,1354(a), 1355, 
1421,1423,1425,1428,1429,1430; 49 U.S.C, 
106(g) (Revised Pub L. 97-449, January 12, 
1983).

2. By adding new § 27.1457 to read as 
follows:

§ 27.1457 Cockpit voice recorders.
(a) Each cockpit voice recorder 

required by the operating rules of this 
chapter must be approved, and must be 
installed so that it will record the 
following:

(1) Voice communications transmitted 
from or received in the rotorcraft by 
radio.

(2) Voice communications of flight 
crewmembers on the flight deck.

(3) Voice communications of flight 
crewmembers on the flight deck, using 
the rotorcraft’s interphone system.

(4) Voice or audio signals identifying 
navigation or approach aids introduced 
into a headset or speaker.

(5) Voice communications of flight 
crewmembers using the passenger 
loudspeaker system, if there is such a 
system, and if the fourth channel is 
available in accordance with the 
requirements of paragraph (c)(4) (ii) of 
this section.

(b) The recording requirements of 
paragraph fa)(2) of this section may be 
met:

(1) By installing a cockpit-mounted 
area microphone located in the best 
position for recording voice 
communications originating at the first 
and second pilot stations and voice 
communications of other crewmembers 
on the flight deck when directed to those 
stations; or

(2) By installing a continually 
energized or voice-actuated lip 
microphone at the first and second pilot 
stations.

The microphone specified in this 
paragraph must be so located and, if 
necessary, the preamplifiers and filters 
of the recorder must be adjusted or 
supplemented so that the recorded 
communications are intelligible when 
recorded under flight cockpit noise 
conditions and played back. The level of 
intelligibility must be approved by the 
Administrator. Repeated aural or visual 
playback of the record may be used in 
evaluating intelligibility.

(c) Each cockpit voice recorder must 
be installed so that the part of the 
communication or audio signals 
specified in paragraph (a) of this section 
obtained from each of the following 
sources is recorded on a separate 
channel:

(1) For the first channel, from each 
microphone, headset, or speaker used at 
the first pilot station.

(2) For the second channel, from each 
microphone, headset, or speaker used at 
the second pilot station.

(3) For the third channel, from the 
cockpit-mounted area microphone, or 
the continually energized or voice- 
actuated lip microphone at the first and 
second pilot stations.

(4) For the fourth channel, from:
(i) Each microphone, headset, or 

speaker used at the stations for the third 
and fourth crewmembers; or

(ii) If the stations specified in 
paragraph (c)(4)(i) of this section are not 
required or if the signal at such a station 
is picked up by another channel, each 
microphone on the flight deck that is 
used with the passenger loudspeaker 
system if its signals are not picked up by 
another channel.

(iii) Each microphone on the flight 
deck that is used with the rotorcraft’s

loudspeaker system if its signals are not 
picked up by another channel.

(d) Each cockpit voice recorder must 
be installed so that:

(1) It receives its electric power from 
the bus that provides the maximum 
reliability for operation of the cockpit 
voice recorder without jeopardizing 
service to essential or emergency loads;

(2) There is an automatic means to 
simultaneously stop the recorder and 
prevent each erasure feature from 
functioning, within 10 minutes after 
crash impact; and

(3) There is an aural or visual means 
for preflight checking of the recorder for 
proper operation.

(e) The record container must be 
located and mounted to minimize the 
probability of rupture of the container as 
a result of crash impact and consequent 
heat damage to the record from fire.

(f) If the cockpit voice recorder has a 
bulk erasure device, the installation 
must be designed to minimize the 
probability of inadvertent operation and 
actuation of the device during crash 
impact

(g) Each recorder container must be 
either bright orange or bright yellow.

3. By adding new § 27.1459 to read as 
follows:

§ 27.1459 Flight recorders.
(a) Each flight recorder required by 

the operating rules of Subchapter G of 
this chapter must be installed so that:

(1) It is supplied with airspeed, 
altitude, and directional data obtained 
from sources that meet the accuracy 
requirements of § § 27.1323, 27.1325, and 
27.1327 of this part, as applicable;

(2) The vertical acceleration sensor is 
rigidly attached, and located 
longitudinally within the approved 
center of gravity limits of the rotorcraft;

(3) It receives its electrical power from 
the bus that provides the maximum 
reliability for operation of the flight 
recorder without jeopardizing service to 
essential or emergency loads;

(4) There is an aural or visual means 
for preflight checking of the recorder for 
proper recording of data in the storage 
medium;

(5) Except for recorders powered 
solely by the engine-driven electrical 
generator system, there is an automatic 
means to simultaneously stop a recorder 
that has a data erasure feature and 
prevent each erasure feature from 
functioning, within 10 minutes after any 
crash impact; and

(b) Each nonejectable recorder 
container must be located and mounted 
so as to minimize the probability of 
container rupture resulting from crash
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impact and subsequent damage to the 
record from fire.

(c) A correlation must be established 
between the flight recorder readings of 
airspeed, altitude, and heading and the 
corresponding readings (taking into 
account correction factors) of the first 
pilot’s instruments. This correlation 
must cover the airspeed range over 
which the aircraft is to be operated, the 
range of altitude to which the aircraft is 
limited, and 360 degrees of heading. 
Correlation may be established on the 
ground as appropriate.

(d) Each recorder container must:
(1) Be either bright orange or bright 

yellow;
(2) Have a reflective tape affixed to its 

external surface to facilitate its location 
under water; and

(3) Have an underwater locating 
device, when required by the operating 
rules of this chapter, on or adjacent to 
the container which is secured in such a 
manner that they are not likely to be 
separated during crash impact

PART 29—AIRWORTHINESS 
STANDARDS: TRANSPORT 
CATEGORY ROTORCRAFT

1. The authority citation for Part 29 is 
revised to read as follows:

Authority: 49 U.S.C. 1344,1354(a), 1355,
1421,1423,1424,1425,1428,1429,1430; 49 
U.S.C. 106(g) (Revised Pub. L. 97-449, January
12,1983).

2. By adding new § 29.1459 to read as 
follows:

§ 29.1459 Flight recorders.
(a) Each flight recorder required by 

the operating rules of Subchapter G of 
this chapter must be installed so that:

(1) It is supplied with airspeed, 
altitude, and directional data obtained 
from sources that meet the accuracy 
requirements of §§29.1323, 29.1325, and 
29.1327 of this part, as applicable;

(2) The vertical acceleration sensor is 
rigidly attached, and located 
longitudinally within the approved 
center of gravity limits of the rotorcraft;

(3) It receives its electrical power from 
the bus that provides the maximum 
reliability for operation of the flight 
recorder without jeopardizing service to 
essential or emergency loads;

(4) There is an aural or visual means 
for perflight checking of the recorder for

proper recording of data in the storage 
medium; and

(5) Except for recorders powered 
solely by the engine-drive electrical 
generator system, there is an automatic 
means to simultaneously stop a recorder 
that has a date erasure feature and 
prevent each erasure feature from 
functioning, within 10 minutes after any 
crash impact.

(b) Each nonejectable recorder 
container must be located and mounted 
so as to minimize the probability of 
container rupture resulting from crash 
impact and subsequent damage to the 
record from fire.

(c) A correlation must be established 
between the flight recorder readings of 
airspeed, altitude, and heading and the 
corresponding readings (taking into 
account correction factors) of the first 
pilot’s instruments. This correlation 
must cover the airspeed range over 
which the aircraft is to be operated, the 
range of altitude to which the aircraft is 
limited, and 360 degrees of heading. 
Correlation may be established on the 
ground as appropriate.

(d) Each recorder container must:
(1) Be either bright orange or bright 

yellow;
(2) Have a reflective tape affixed to its 

external surface to facilitate its location 
under water; and

(3) Have an underwater locating 
device, when required by the operating 
rules of this chapter, on or adjacent to 
the container which is secured in such a 
manner that it is not likely to be 
separated during crash impact.

PART 91—GENERAL OPERATING AND 
FLIGHT RULES

1. The authority citation for Part 91 is 
revised to read as follows:

Authority: 49 U.S.C. 1301(7), 1303,1344,
1348,1352 through 1355,1401,1421 through 
1431,1471,1472,1502,1510,1522, and 2121 
through 2125; Articles 12, 29, 31, and 32(a) of 
the Convention on International Civil 
Aviation (61 Stat. 1180); 42 U.S.C. 4321 et seq.; 
E .0 .11514; 49 U.S.C. 106(g) (Revised Pub. L. 
97-449, January 12,1983).

2. By amending § 91.35 by 
redesignating paragraph (b) as (f) and 
adding new paragraphs (b), (c), (d), and
(e), to read as follows:

§ 91.35 Flight recorders and cockpit voice 
recorders.
* * * * *

(b) No person may operate a U.S. civil 
registered, multiengine, turbine-powered 
airplane or rotorcraft having a 
passenger seating configuration, 
excluding any pilot seats, or 10 or more 
that has been manufactured after 
October 11,1991, unless it is equipped 
with one or more approved flight 
recorders that utilize a digital method of 
recording and storing data and a method 
of readily retrieving that data from the 
storage medium, that are capable of 
recording the data specified in 
Appendix E, for an airplane, or 
Appendix F, for a rotorcraft, of this part 
within the range, accuracy, and 
recording interval specified, and that are 
capable of retaining no less than 8 hours 
of aircraft operation.

(c) Whenever a flight recorder, 
required by this section, is installed, it 
must be operated continously from the 
instant the airplane begins the takeoff 
roll or the rotorcraft begins lift-off until 
the airplane has completed the landing 
roll or the rotorcraft has landed at its 
destination.

(d) Unless otherwise authorized by 
the Administrator, after October il ,
1991, no person may operate a U.S. civil 
registered, multiengine, turbine-powered 
airplane or rotorcraft having a 
passenger seating configuration of six 
passengers or more and for which two 
pilots are required by type certification 
or operating rule unless it is equipped 
with an approved cockpit voice recorder 
that:

(1) Is installed in compliance with
§ 23.1457(a) (1) and (2), (b), (c), (d), (e),
(f), and (g); § 25.1457(a) (1) and (2), (b),
(c), (d), (e), (f), and (g); § 27.1457(a) (1) 
and (2), (b), (c), (d), (e), (f), and (g); or 
§ 29.1457(a) (1) and (2), (b), (c), (d), (e),
(f), and (g) of this chapter, as applicable; 
and

(2) Is operated continuously from the 
use of the check list before the flight to 
completion of the final check list at the 
end of the flight; and

(e) In complying with this section, an 
approved cockpit voice recorder having 
an erasure feature may be used, so that 
at any time during the operation of the 
recorder, information recorded more 
than 15 minutes earlier may be erased or 
otherwise obliterated. 
* * * * *

3. By adding Appendices E and F to 
read as follows:
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Appendix E—Airplane Flight Recorder Specifications

Parameters Range Installed system 1 minimum accuracy (to 
recovered data)

Sampling 
interval (per 

second)
Resolution ' 

read out

Relative Time (From Recorded on Prior 
to Takeoff).

Indicated Airspeed............................................

Altitude.

Magnetic Heading.....
Vertical Acceleration.

Longitudinal Acceleration.

Pitch Altitude. 
Roll Altitude...

Stabilizer Trim Position, or............ .................
Pitch Control Position......................................

Engine Power, Each Engine:
Fan or Ni Speed or EPR or Cockpit 

indications Used for Aircraft Certifica
tion OR.

Prop, speed and Torque (Sample Once/ 
Sec as Close together as Practicable).

Altitude R ate2 (need depends on altitude 
resolution).

Angle of Attack 2 (need depends on alti
tude resolution).

Radio Transmitter Keying (Discrete)...........
TE Flaps (Discrete or Analog)......................

LE Flaps (Discrete or Analog)..

Thrust Reverser, Each Engine (Discrete).
Spoiler-Speedbrake (Discrete)....................
Autopilot Engaged (Discrete)......................

8 hr minimum........................................

V«, to VD (KIAS)...................................

— 1,000 ft. to max cert. alt. of A/C.

± 0 .125%  per hour.

360°................
— 3g to +6g.

± 5 %  or ± 1 0  ks., whichever is greater.
Resolution 2 kts. below 175 KIAS.

± 1 0 0  to ± 7 0 0  ft. (see Table 1, TSO 
C51-a).

± 5 ° .................i................... ....... :.........................

:1.0g.

100% of usable........... .....................................
± 6 0 °  or 100% of usale range, whichever 

is greater.
Full Range........................ ..................................
Full Range......................... ................................

± 0 .2g  in addition to ± 0 .3g  maximum 
datum.

± 1 .5 %  max. range excluding datum 
error of ± 5 % .

± 2°............................................................... ....
±2°......................................................

Maximum Range.

± 3 %  unless higher uniquely required. 
± 3 %  unless higher uniquely required.

± 5 % .............................................................

± 8 ,0 0 0  fpm........................................

—20° to 40° or of usuable range.

± 1 0 % . Resolution 250 fpm below 
12,000 ft. indicated.

± 2° .........................................................................

On/Off..................................................................
Each discrete position (U, D, T/O, AAP) 

OR
Analog 0-100%  range.....................................
Each discrete position (U, D, T/O, AAP) 

OR
Analog 0-100%  range.....................................
Stowed or full reverse......................................
Stowed or out.....................................................
Engaged or Disengaged.................................

± 3 °

4 (or 1 per 
second 
where peaks, 
ref. to 1g are 
recorded).

2....................

1 (prop Speed).
1 (torque)......
1...............

1 sec.

1%.3

25 to 150 ft. 

1°

0.03g.

0.01 g.

0 .8 °.
0 .8°

1%.3
1%.3

1%,3

1%.3 
1%.3 
250 fpm. 
below 12,000. 
0.8%.3

1%.3

1%.3

1 When data sources are aircraft instruments (except altimeters) of acceptable quality to fly the aircraft the recording system excluding these sensors (but 
including ail other characteristics of the recording system) shall contribute no more than half of the values in this column.

2 If data from the altitude encoding altimeter (100 ft. resolution) is used, then either one of these parameters should also be recorded. If however, altitude is 
recorded at a minimum resolution of 25 feet, then these two parameters can be omitted.

3 Per cent of full range.
* This column applies to aircraft manufactured after October 11, 1991

Appendix F—Helicopter Flight Recorder Specification

Parameters

Relative Time (From Recorded on Prior 
to Takeoff).

Indicated Airspeed............................................

Altitude........................

Magnetic Heading.....
Vertical Acceleration

Longitudinal Acceleration...............

Pitch Attitude.........................................
Roll Attitude...........................................

Altitude Rate..........................................

Engine, Power, Each Engine
Main Rotor Speed.....................i........
Free or Power Turbine.............. ........
Engine Torque.......................................

Range

4 hr minimum......................................................

Vm in to VD (KIAS) (minimum airspeed 
signal attainable with installed pilot- 
static system).

-1 ,0 0 0  ft. to 20,000 ft. pressure altitude...

350°........................................................................
— 3g to + 6 g ........................................................

± 1 .0 g ...................................................................

100% of usable range............ ........................
± 60° or 100% of usable range, whichev

er is greater.
± 8 ,0 0 0  fpm........................................................

Maximum Range. 
Maximum Range 
Maximum Range

Installed system 1 minimum accuracy (to 
recovered data)

Sampling 
interval (per 

second)
Resolution3 

read out

1........................ 1 sec.

±5%  or ±10 kts., whichever is greater.... 1........................ 1 kt.

±100 to ±700 ft. (see Table 1, TSO 1........................ 25 to 150 ft.
C51-a).

+  5°; ...................................................... 1........................ 1°
±0.2g in addition to ±0.3g maximum 4 (or 1 per 0.05g.

datum. second

±1.5% max. range excluding datum

where peaks, 
ref. to 1g are 
recorded).

2........................ 0.03g.
error of ±5%.

+2°............................................................. 1........................ 0.8°
+2°............................................................. 1........................ 0.8°

±10% Resolution 250 fpm below 12,000 1........................ 250 fpm below
ft. indicated. 12,000.

-t-5%.......................................................... 1........................ 1% 2
-t-5 % .......................................................... 1........................ 1% 2
+ 5 % .......................................................... 1........................ 1% 2
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Appendix F— Helico pter  F light Reco rd er  S pecification— Continued

Parameters Range Installed system 1 minimum accuracy (to 
recovered data)

Sampling 
interval (per 

second)
Resolution 3 

read out

Flight Control Hydraulic Pressure 
Primary (Discrete).............................................. High/Low...:......................................................... 1
Secondary-if applicable (Discrete)................ High/Low.............................................................. 1
Radio Transmitter Keying (Discrete)............ On/Off................................................................... 1
Autopilot Engaged (Discrete) ......................... Engaged or Disengaged.................................. 1
RAS Status-Engaged (Discrete)..................... Engaged or Disengaged.................................. 1

1SAS Fault Status (Discrete)............................ Fault/OK.............. ................................................
Flight Controls

Full range..........-................................................... + 3 % ..................................................................... ? 1% 2
Full range.............................................................. + 3 % ..................................................................... ? 1% 2
Full range.............................................................. ? 1% 2
Full range.............................................................. + 3 % ............................... ...................................... ? 1% 2

r.nntrnllahle Stabilator Position...................... Full range.............................................................. ? 1% 2

1 When data sources are aircraft instruments (except altimeters) of acceptable quality to fly the aircraft the recording system excluding these sensors (but 
including all other characteristics of the recording system) shad contribute no more than hatf of the values in this column.

2 Per cent of full range.
3 This column applies to aircraft manufactured after October 11. 1991

PART 121—CERTIFICATION AND 
OPERATIONS: DOMESTIC, FLAG, AND 
SUPPLEMENTAL AIR CARRIERS AND 
COMMERCIAL OPERATORS OF 
LARGE AIRCRAFT

1. The authority citation for Part 121 is 
revised to read as follows:

Authority: 49 U.S.C. 1354(a), 1355,1356, 
1357,1401,1421-1430,1472,1485, and 1502; 49 
U.S.C. 106(g) (Revised Pub. L. 97-449, January
12,1983).

2. By amending § 121.343 by 
redesignating existing paragraphs (e), 
ffl. (g). (h), and (i) as (g), (h), (i), (j), and 
(k), and by revising the introductory 
clause of paragraph (a) and by adding 
two new paragraphs, (e) and (f), to read 
as follows:

§ 121.343 Flight recorders.
(a) Except as provided in paragraphs

(b), (c), (d), (e), and (f) of this section,* * *
* * * * *

(e) After October 11,1991, no person 
may operate a large airplane equipped

with a digital data bus and ARINC 717 
digital flight data acquisition unit 
(DFDAU) or equivalent unless it is 
equipped with one or more approved 
flight recorders that utilize a digital 
method of recording and storing data 
and a method of readily retrieving that 
data from the storage medium. Any 
parameters specified in Appendix B of 
this part that are available on the digital 
data bus must be recorded within the 
ranges, accuracies, resolutions, and 
sampling intervals specified.

(f) After October 11,1991, no person 
may operate an airplane specified in 
paragraph (b) of this section that is 
manufactured after October 11,1991, nor 
an airplane specified in paragraph (a) of 
this section that has been type 
certificated after September 30,1969, 
and manufactured after October 11,
1991, unless it is equipped with one or 
more flight recorders that utilize a 
digital method of recording and storing 
data and a method of readily retrieving 
that data from the storage medium. The 
parameters specified in Appendix B of 
this part must be recorded within the

ranges, accuracies, resolutions, and 
sampling intervals specified.

3. Section 121.359 is amended by 
redesignating existing paragraph (e) as 
paragraph (f) and adding new paragraph
(e) to read as follows:

§ 121.359 Cockpit voice recorders. 
* * * * *

(e) For those aircraft equipped to 
record the uninterrupted audio signals 
received by a boom or a mask 
microphone, the flight crewmembers are 
required to use the boom microphone 
below 18,000 feet mean sea level. No 
person may operate a large turbine 
engine powered airplane or a large 
pressurized airplane with four 
reciprocating engines manufactured 
after October 11,1991, or on which a 
cockpit voice recorder has been 
installed after October 11,1991, unless it 
is equipped to record the uninterrupted 
audio signal received by a boom or 
mask microphone in accordance with 
§ 25.1457(c)(5) of this chapter.

4. By revising Appendix B of Part 121 
to read as follows:

Appendix B— Airplane F light Reco rd er  S pecification

Parameters Range Accuracy sensor input to DFDR readout
Sampling 

interval (per 
second)

Resolution 4 
readout

Time (GMT or Frame Counter) (range 0 
to 4095, sampled 1 per frame).

Altitude..................................................................

24 Hrs...................................................................

—1,000 ft to max certificated altitude of 
aircraft.

50 KIAS to V „ , and V „  to 1.2 D...................

+0.125%  Per Hour...........................................

± 1 0 0  to ± 7 0 0  ft (See Table 1, TSO- 
C51a).

+ 5% , ± 3 % ........................................................

0.25 (1 per 4 
seconds).

P  ......................

1 sec.

5' to 35' \
Airspeed 1............................. 1 kt.

3 6 0 '..................................................~................... + 2 ° ........................................................................ 1..................... _..... 0.5°
—3g to -f-6g........................................................ ± 1 %  of max range excluding datum 

error of ± 5 % .
+ 2 \ ...................................................................„..

8 ............................. 0.01 g. 

0.5°._ 7 5 ' ..................................................................... 1.............................
+  1 8 0 '............ ...................................„........ ........ + 2 ' ........................................................................ 1............................. 0.5°
On-Off (Discrete)............................................... 1.............................
Fuli Range Forward........................................... ± 2 * ......................................................................... 1 (per engine).... 

0.5.............. ...........
0.2% 2

Trailing Edge Flap or Cockpit Control Se
lection.

Full Range or Each Discrete Position.......... ± 3 ” or as Pilot’s Indicator............................... 0.5% 2
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Appendix B— Airplane F light R eco rd er  S pecification— Continued

Parameters Range Accuracy sensor input to DFDR readout
Sampling 

interval (per 
second)

Resolution 4 
readout

Leading Edge Flap or Cockpit Control 
Selection.

+ 3° or as Pilot’s Indicator............................... 0 .5........................ I 0.5% 2

Stowed, In Transit, and Reverse (Dis
crete).

1 (per 4 
seconds per 
engine).

1.............................Ground Spoiler Position/Speed Brake 
Selection.

± 2 %  Unless Higher Accuracy Uniquely 
Required.

0.2% 2

1.............................
1.............................

± 1 .5%  max range excluding datum error 
of ± 5 % .

± 2 °  Unless Higher Accuracy Uniquely 
Required.

± 1 .5%  max range excluding datum error 
of ± 5 % .

+ 3 %  Unless Higher Accuracy Uniquely 
Required.

-t-3% .................... .................................................

4 ............................ 0.01g. 

0.2% 2Pilot Input and/or Surface Position—Pri
mary Controls (Pitch, Roll, Yaw)3

1...................... ......

-M g......................................................... .............. 4......................... 0.01g. 

0.3% 21.............................

1............................. 0.3% 2
-t-3% ..................................................................... 1............................. 0.3% 2

1.............................
20 ft to 2,500 ft.............................................. + 2  Ft or + 3 %  Whichever is Greater 1............................. 1 ft +  5% 2

Discrete................................................................
Below 500 Ft and ± 5 %  Above 500 Ft.

1........... :......... ......
above 500'

Discrete................................................................. 1.............................
As installed.......................................................... 2 ............................. 0.3% 2

Outside Air Temperature or Total Air 
Temperature..

50°C to + 9 0 °C ............................................ . ± 2 °c ...................................................................... 0 .5......................... 0.3°c

0.5......................... or 0.5% 2
As installed........................................................... Most Accurate Systems Installed (IMS 

Equipped Aircraft Only).
1............................. 0.2% 2

If additional recording capacity is available, recording o f the following parameters is recommended. The parameters are listed in order o f significance:

When available, As installed........................... As installed.......................................................... 4 ............................
When available, As installed........................... As installed.......................................................... 4 ............................
When available, As installed........................... As installed.......................................................... 4 ............................

As installed.......................................................... 1.............................
Additional engine parameters:

EPR ............................................................. As installed.......................................................... 1 (per engine).... 
1 (per engine). ... 
1 (per engine).... 
1 (per engine).... 
1 (per engine).... 
1 (per engine)....

1.............................

N 1.................................................................. As installed........................................................... As installed..........................................................
N2 As installed............................................. .............
egt ........................................... ................. As installed........................................................... As installed..........................................................

As installed..................................................... ..... As installed..........................................................
As installed........................................................... As installed..........................................................

TCAS:
TA.................................................................. As installed.......................................................... As installed..........................................................
RA As installed.......................................................... 1.............................
Sensitivity level (as selected by 

crew).
GPWS (ground proximity warning system)..

As installed.......................................................... 2 .............................

Discrete................................................................. 1.............................
Discrete................................................................ 0.25 (1 per 4 

seconds).
0 .2 5 ......................0 -200  N M ............................................................ As installed.......................................................... 1 mi.

As installed.......................................................... 0 .2 5 ......................

1 When altitude rate is recorded. Altitude rate must have sufficient resolution and sampling to permit the derivation of altitude to 5 feet.
2 Per cent of full range.
3 For airplanes that can demonstrate the capability of deriving either the control input on control movement (One from the other) for all modes of operation and 

flight regimes, the “or” applies. For airplanes with non-mechanical control systems (fly-by-wire) the “and” applies. In airplanes with split surfaces, suitable combination 
of inputs is acceptable in lieu of recording each surface separately.

4 This column applies to aircraft manufactured after October 11, 1991

PART 125—CERTIFICATION AND 
OPERATION: AIRPLANES HAVING A 
SEATING CAPACITY OF 20 OR MORE 
PASSENGERS OR A MINIMUM 
PAYLOAD CAPACITY OF 6,000 
POUNDS OR MORE

1. The authority citation for Part 125 is 
revised to read as follows:

Authority: 49 U.S.C. 1354,1421 through 
1430, and 1502; 49 U.S.C. 106(g) (Revised Pub. 
L. 97-449, January 12,1983).

§ 125.202 [Removed]
2. By removing existing § 125.202.
3. By adding a new § 125.225, to read 

as follows:

§ 125.225 Flight recorders.
(a) Except as provided in paragraph

(d) of this section, after October 11,1991, 
no person may operate a large airplane 
type certificated before October 1,1969, 
for operations above 25,000 feet altitude, 
nor a multiengine, turbine powered

airplane type certificated before 
October 1,1969, unless it is equipped 
with one or more approved flight 
recorders that utilize a digital method of 
recording and storing data and a method 
of readily retrieving that data from the 
storage medium. The following 
information must be able to be 
determined within the ranges, 
accuracies, resolution, and recording 
intervals specified in Appendix D of this 
part:
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(1) Time;
(2) Altitude;
(3) Airspeed;
(4) Vertical acceleration;
(5) Heading;
(6) Time of each radio transmission to or 

from air traffic control;
(7) Pitch attitude;
(8) Roll attitude;
(9) Longitudinal acceleration;
(10) Control column or pitch control 

surface position; and
(11) Thrust of each engine.

(b) Except as provided in paragraph
(d) of this section, after October 11,1991, 
no person may operate a large airplane 
type certificated after September 30,
1969, for operations above 25,000 feet 
altitude, nor a multiengine, turbine 
powered airplane type certificated after 
September 30,1969, unless it is equipped 
with one or more approved flight 
recorders that utilize a digital method of 
recording and storing data and a method 
of readily retrieving that data from the 
storage medium. The following 
information must be able to be 
determined with the ranges, accuracies, 
resolutions, and recording intervals 
specified in Appendix D of this part:
(1) Time;
(2) Altitude;
(3) Airspeed;
(4) Vertical acceleration;
(5) Heading;
(6) Time of each radio transmission 

either to or from air traffic control;
(7) Pitch attitude;
(8) Roll attitude;
(9) Longitudinal acceleration;
(10) Pitch trim position;
(11) Control column or pitch control 

surface position;
(12) Control wheel or lateral control 

surface position;
(13) Rudder pedal or yaw control 

surface position;
(14) Thrust of each engine;
(15) Position of each trust reverser;
(16) Trailing edge flap or cockpit flap 

control position; and
(17) Leading edge flap or cockpit flap 

control position.
(c) After October 11,1991, no person 

may operate a large airplane equipped 
with a digital data bus and ARINC 717 
digital flight data acquisition unit 
(DFDAU) or equivalent unless it is 
equipped with one or more approved 
flight recorders that utilize a digital 
method of recording and storing data 
and a method of readily retrieving that 
data from the storage medium. Any 
parameters specified in Appendix D of 
this part that are available on the digital 
data bus must be recorded within the 
ranges, accuracies, resolutions, and 
sampling intervals specified.
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(d) No person may operate under this 
part an airplane that is manufactured 
after October 11,1991, unless it is 
equipped with one or more approved 
flight recorders that utilize a digital 
method of recording and storing data 
and a method of readily retrieving that 
data from the storage medium. The 
parameters specified in Appendix D of 
this part must be recorded within the 
ranges, accuracies, resolutions and 
sampling intervals specified. For the 
purpose of this section, “manufactured” 
means the point in time at which the 
airplane inspection acceptance records 
reflect that the airplane is complete and 
meets the FAA-approved type design 
data.

(e) Whenever a flight recorder 
required by this section is installed, it 
must be operated continuously from the 
instant the airplane begins the takeoff 
roll until it has completed the landing 
roll at an airport.

(f) Except as provided in paragraph (g) 
of this section, and except for recorded 
data erased as authorized in this 
paragraph, each certificate holder shall 
keep the recorded data prescribed in 
paragraph (a), (b), (c), or (d) of this 
section, as applicable, until the airplane 
has been operated for at least 25 hours 
of the operating time specified in
§ 125.227(a) of this chapter. A total of 1 
hour of recorded data may be erased for 
the purpose of testing the flight recorder 
or the flight recorder system. Any 
erasure made in accordance with this 
paragraph must be of the oldest 
recorded data accumulated at the time 
of testing. Except as provided in 
paragraph (g) of this section, no record 
need be kept more than 60 days.

(g) In the event of an accident or 
occurrence that requires immediate 
notification of the National 
Transportation Safety Board under 49 
CFR Part 830 and that results in 
termination of the flight, the certificate 
holder shall remove the recording media 
from the airplane and keep the recorded 
data required by paragraph (a), (b), (c), 
or (d) of this section, as applicable, for 
at least 60 days or for a longer period 
upon the request of the Board or the 
Administrator.

(h) Each flight recorder required by 
this section must be installed in 
accordance with the requirements of 
§ 25.1459 of this chapter in effect on 
August 31,1977. The correlation 
required by § 25.1459(c) of this chapter 
need be established only on one 
airplane of any group of airplanes.

(1) That are of the same type;
(2) On which the flight recorder 

models and their installations are the 
same; and
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(3) On which there are no differences 
in the type design with respect to the 
installation of the first pilot’s 
instruments associated with the flight 
recorder. The most recent instrument 
calibration, including the recording 
medium from which this calibration is 
derived, and the recorder correlation 
must be retained by the certificate 
holder.

(i) Each flight recorder required by 
this section that records the data 
specified in paragraph (a), (b), (c), or (d) 
of this section must have an approved 
device to assist in locating that recorder 
under water.

4. By adding a new § 125.227, to read 
as follows:

§ 125.227 Cockpit voice recorders.
(a) No certificate holder may operate 

a large turbine engine powered airplane 
or a large pressurized airplane with four 
reciprocating engines unless an 
approved cockpit voice recorder is 
installed in that airplane and is operated 
continuously from the start of the use of 
the checklist (before starting engines for 
the purpose of flight) to completion of 
the final checklist at the termination of 
the flight.

(b) Each certificate holder shall 
establish a schedule for completion, 
before the prescribed dates, of the 
cockpit voice recorder installations 
required by paragraph (a) of this section. 
In addition, the certificate holder shall 
identify any airplane specified in 
paragraph (a) of this section he intends 
to discontinue using before the 
prescribed dates.

(c) The cockpit voice recorder 
required by this section must also meet 
the following standards:

(1) The requirements of Part 25 of this 
chapter in effect after October 11,1991.

(2) After September 1,1980, each 
recorder container must—

(i) Be either bright orange or bright 
yellow;

(ii) Have reflective tape affixed to the 
external surface to facilitate its location 
under water; and

(iii) Have an approved underwater 
locating device on or adjacent to the 
container which is secured in such a 
manner that it is not likely to be 
separated during crash impact, unless 
the cockpit voice recorder and the flight 
recorder, required by § 125.225 of this 
chapter, are installed adjacent to each 
other in such a manner that they are not 
likely to be separated during crash 
impact.

(d) In complying with this section, an 
approved cockpit voice recorder having 
an erasure feature may be used so that, 
at any time during the operation of the
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recorder, information recorded more 
than 30 minutes earlier may be erased or 
otherwise obliterated.

(e) For those aircraft equipped to 
record the uninterrupted audio signals 
received by a boom or a mask 
microphone the flight crewmembers are 
required to use the boom microphone 
below 18,000 feet mean sea level. No 
person may operate a large turbine 
engine powered airplane or a large 
pressurized airplane with four 
reciprocating engines manufactured

after October 11,1991, or on which a 
cockpit voice recorder has been 
installed after October 11,1991, unless it 
is equipped to record the uninterrupted 
audio signal received by a boom or 
mask microphone in accordance with 
§ 25.1457(c)(5) of this chapter.

(f) In the event of an accident or 
occurrence requiring immediate 
notification of the National 
Transportation Safety Board under 49 
CFR Part 830 of its regulations, which 
results in the termination of the flight,

the certificate holder shall keep the 
recorded information for at least 60 days 
or, if requested by the Administrator or 
the Board, for a longer period. 
Information obtained from the record is 
used to assist in determining the cause 
of accidents or occurrences in 
connection with investigations under 49 
CFR Part 830. The Administrator does 
not use the record in any civil penalty or 
certificate action.

5. By adding a new Appendix D, to 
read as follows:

Appendix D—Airplane F light Rec o r d er  S pecification

Parameters Range Accuracy sensor input to DFDR readout
Sampling 

interval (per 
second)

Resolution 4 
read out

Time (GMT or Frame Counter) (range 0 
to 4096, sampled T per frame).

Altitude.................................................................

24 Hrs..................... ............................................. 0 .25(1 per 4 
seconds).

f sec.

5 ’ to 35' ».

1 kt.
0.5.

— t.OOO ft to max certificated altitude of ± 1 0 0  to ± 7 0 0  ft (See Table 1, TSO- 
C51a).

+ 5 % , + 3 % .................................Airspeed............  ............. .................. ........ .....
aircraft.

50 KIAS to Vw, and VM to 1.2 VD.................. t
Heading...................... ......... ..... .. .......... .... 360* ....... .............. . ......... ................  ..... ± 2 * ______ 1
Normal Acceleration (Vertical)..................„.. — 3g to + 6 g ....................................................... ± t %  of max range excluding datum 

error of ± 5 % .
! + 2 ”..........

«

Pitch Attitude..................................................... -+-75°..................................................... ............... t 0.5*
0.5°Roll Attitude.................. ...................................... + 1 8 0 * ........................„.......... ............................ + 2*..........

Radio Transmitter Keying..___________ ___ On-Off (Discrete)......... ........... ........ ........ ....... t
Thrust/Power on Each Engine...................... Full range forward......„.................................... + 2 % ................... 1 0.2% 2 

0.5% 2

0.5% 2

Trailing Edge Flap or Cockpit Control Se- Full range or each discrete position______ + 3 °  or as pilot’s Indicator.............................. 0 5 .....
lection.

Leading Edge Flap or Cockpit Control : Full range or each discrete position............. + 3 °  or as pilot’s indicator.............................. 0 5 .......................
Selection.

Thrust Reverser Position....................  ......... Stowed, in transit and reverse (Discrete)... 1 (per 4 
seconds per 
engine), 

t ..........................Ground Spoiler Position/Speed Brake Fun range or each discrete position............. + 2 %  unless higher accuracy uniquely 
required.

0.2%  2
Selectioa

Marker Beacon Passage____________ ___ Discrete.............................................. .......... ...... . 1
Autopilot Engagement................................ ...... Discrete................................................................. 1
Longitudinal Acceleration................................ ± t g ........... ...................... .................................. + t .5 %  max range excluding datum error 

of ± 5 % .
± 2 °  unless higher accuracy uniquely re

quired.
+  1.5% max range excluding datum error 

of ± 5 % .
± 3 %  unless higher accuracy uniquely 

required.

a 0.01g.

0.2% 2

0.01g.

0.3% 2

0.3% 2 
0.3%  2

Pilot Input and/or Surface Position-Pri- Firtl range....................... „.................................... i
mary Controls (Pitch, Roll, Yaw)3 

Lateral Acceleration......................... .... ............ +  1g......... .............................. ........................„ 4

Pitch Trim Position.™.......... ............................ Full range.......................................................... 1

Glideslope Deviation............. ........................ + 4 0 0  Microamps................................. ........ ..... 1
Localizer Deviation................................._......... + 4 0 0  Microamps..................................... „....... + 3 % ..................... ..... ...................................... 1 . .
AFCS Mode and Engagement Status.......... Discrete......................................................... ....... 1
Radio Altitude............ „........ ................ ............. - 2 0  ft to 2,500 ft......................... .................... ± 2  Ft or + 3 %  Whichever is Greater 

Below 500 Ft and ± 5 %  Above 500 R.
t ft -f 5% 2 

above 500’
Master Warning................................................... Discrete.............. ........ ...... ...... ....._..... ........ ...... 1
Main Gear Squat Switch Status..................... Discrete.................................................. ...... ....... 1
Angle of Attack (if recorded directly)........... As installed............................................ .............. As installed........................................... p 0.3% 2 

0 3°C.Outside Air Temperature or Total Air - s e r e  to + 9 0 *C ....................... ......... ............ + 2*C ..................................................................... 0 .5 .....................
Temperature.

Hydraulics, Each System Low Pressure...... Discrete....................... „„..................... ........... .. 0 5 or 0.5%  2 
0.2%  2Groundspeed....................................................... As Installed........... ;........ ............ „................... .. Most Accurate Systems Installed (IMS 

Equipped Aircraft Only).
f

_____ _ _ _ _______________________
If additional recording capacity is available, recording of the following parameters is recommended. The parameters are listed in order of significance:

Drift Angle....................„.................... ................. When available. As installed.......................... A« installed............................ 4
Wind Speed and Direction............................... When available. As installed........................... As installed............................................ 4
Latitude and Longitude..................................... When available. As installed........................... 4
Brake pressure/Brake pedal position.......... As installed............................... ....... ................... As installed.......................................................... t
Additional engine parameters:

EPR........................................................ _..... As installed..................... .............  ............ ...... A« installed.............
N 1.................................................................. As installed..........................................................
N 2.................................................................. As installed.......................................................... 1 (per engine).... 

1 (per engine).... 
1 (per engine) .... 
1 (per engine)

1.............................

EGT...... ...................... .................................. As installed.......................................................... As installed.....................
Throttle Lever Position............. ..............„....... As installed..........................................................
Fuel Flow.............................................................. As installed________________ ______ _____
TCAS:

TA.................................................................. As Installed.......................................................... As installed..........................................................
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Appendix D—Airplane Flight Recorder Specification—Continued

Parameters Range Accuracy sensor input to DFDR readout
Sampling 

interval (per 
second)

Resolution 4 
read out

RA ................................................................ As installed.......................................................... 1

1 mi.

Sensitivity level (as selected by 
crew).

GPWS (ground proximity warning system).. 
Landing gear or gear selector position........

As installed.......... .............................................. As installed....................... p

Discrete................................................................
Discrete................................................................ 0.25 (1 per 4 

seconds), 
n pt}DME 1 and 2 Distance...................................... 0 -200 NM.............................................................

Nav 1 and 2 Frequency Selection................. Full range.............................................................. As installed............ O

1 When altitude rate is recorded. Altitude rate must have sufficient resolution and sampling to permit the derivation of altitude to 5 feet
2 Percent of full range.
3 For airplanes that can demonstrate the capability of deriving either the control input on control movement (one from the other) for all modes of operation and 

flight regimes, the or applies. For airplanes with non-mechanical control systems (fly-by-wire) the ‘‘and’’ applies. In airplanes with split surfaces, suitable* combination 
of inputs is acceptable in lieu of recording each surface separately.

4 This column applies to aircraft manufactured after October 11, 1991

PART 135— AIR TA X I OPERATIONS  
AND COM M ERCIAL OPERATORS

1. The authority citation for Part 135 is 
revised to read as follows:

Authority: 49 U.S.C. 1354(a), 1355(a), 1421 
through 1431, and 1502; 49 U.S.C. 106(g) 
(Revised Pub. L. 97-449, January 12,1983).

2. By amending § 135.151 by revising 
paragraphs (a) and (b), and by adding 
new paragraphs (d) and (e) to read as 
follows:

§ 135.151 Cockpit voice recorders.
(a) After October 11,1991, no person 

may operate a multiengine, turbine- 
powered airplane or rotorcraft having a 
passenger seating configuration of six or 
more and for which two pilots are 
required by certification or operating 
rules unless it is equipped with an 
approved cockpit voice recorder that:

(1) Is installed in compliance with
§ 23.1457(a) (1) and (2), (b), (c), (d), (e),
(f), and (g); § 25.1457(a) (1) and (2), (b),
(c), (d), (e), (f), and (g); § 27.1457(a) (1) 
and (2), (b), (c), (d), (e), (f), and (g); or 
§ 29.1457(a) (1) and (2), (b), (c), (d), (e),
(f), and (g) of this chapter, as applicable; 
and

(2) Is operated continuously from the 
use of the check list before the flight to 
completion of the final check list at the 
end of the flight.

(b) After October 11,1991, no person 
may operate a multiengine, turbine- 
powered airplane or rotorcraft having a 
passenger seating configuration of 20 or 
more seats unless it is equipped with an 
approved cockpit voice recorder that—

(1) Is installed in compliance with 
§ 23.1457, § 25.1457, § 27.1457 or
§ 29.1457 of this chapter, as applicable; 
and

(2) Is operated continuously from the 
use of the check list before the flight to 
completion of the final check list at the 
end of the flight.
* * - - * * *

(d) For those aircraft equipped to 
record the uninterrupted audio signals 
received by a boom or a mask 
microphone the flight crewmembers are 
required to use the boom microphone 
below 18,000 feet mean sea level. No 
person may operate a large turbine 
engine powered airplane manufactured 
after October 11,1991, or on which a 
cockpit voice recorder has been 
installed after October 11,1991, unless it 
is equipped to record the uninterrupted 
audio signal received by a boom or 
mask microphone in accordance with
§ 25.1457(c)(5) of this chapter.

(e) In complying with this section, an 
approved cockpit voice recorder having 
an erasure feature may be used, so that 
during the operation of the recorder, 
information:

(1) Recorded in accordance with 
paragraph (a) of this section and 
recorded more than 15 minutes earlier; 
or

(2) Recorded in accordance with 
paragraph (b) of this section and 
recorded more than 30 minutes earlier; 
may be erased or otherwise obliterated.

3. By adding a new § 135.152 to read 
as follows:

§135.152 Flight recorders.
(a) No person may operate a 

multiengine, turbine-powered airplane 
or rotorcraft having a passenger seating 
configuration, excluding any pilot seat, 
of 10 to 19 seats, that is brought onto the 
U.S. register after October 11,1991, 
unless it is equipped with one or more 
approved flight recorders that utilize a 
digital method of recording and storing 
data, and a method of readily retrieving 
that data from the storage medium. The 
parameters specified in Appendix B or 
C, as applicable, of this part must be 
recorded within the range accuracy, 
resolution, and recording intervals as 
specified. The recorder shall retain no 
less than 8 hours of aircraft operation.

(b) After October 11,1991, no person 
may operate a multiengine, turbine- 
powered airplane having a passenger 
seating configuration of 20 to 30 seats or 
a multiengine, turbine-powered 
rotorcraft having a passenger seating 
configuration of 20 or more seats unless 
it is equipped with one or more 
approved flight recorders that utilize a 
digital method of recording and storing 
data, and a method of readily retrieving 
that data from the storage medium. The 
parameters in Appendix D or E of this 
part, as applicable, that are set forth 
below, must be recorded within the 
ranges, accuracies, resolutions, and 
sampling intervals as specified.

(1) Except as provided in paragraph 
(b)(3) of this section for aircraft type 
certificated before October 1,1969, the 
following parameters must be recorded:
(i) Time;
(ii) Altitude;
(iii) Airspeed;
(iv) Vertical acceleration;
(v) Heading;
(vi) Time of each radio transmission to 

or from air traffic control;
(vii) Pitch attitude;
(viii) Roll attitude;
(ix) Longitudinal acceleration;
(x) Control column or pitch control 

surface position; and
(xi) Thrust of each engine.

(2) Except as provided in paragraph 
(b)(3) of this section for aircraft type 
certificated after September 30,1969, the 
following parameters must be recorded:
(i) Time;
(ii) Altitude;
(iii) Airspeed;
(iv) Vertical acceleration;
(v) Heading;
(vi) Time of each radio transmission 

either to or from air traffic control;
(vii) Pitch attitude;
(viii) Roll attitude;
(ix) Longitudinal acceleration;
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(x) Pitch trim position;
(xi) Control column or pitch control 

surface position;
(xii) Control wheel or lateral control 

surface position;
(xiii) Rudder pedal or yaw control 

surface position;
(xiv) Thrust of each engine;
(xv) Position of each thrust reverser;
(xvi) Trailing edge flap or cockpit flap 

control position; and
(xvii) Leading edge flap or cockpit flap 

control position.
{3} For aircraft manufactured after 

October 11,1991, all of the parameters 
listed in Appendix D or E of this part, as 
applicable, must be recorded.

(c) Whenever a flight recorder 
required by this section is installed, it 
must be operated continuously from the 
instant the airplane begins the takeoff 
roll or the rotorcraft begins the lift-off 
until the airplane has completed the 
landing roll or the rotorcraft: has landed 
at its destination.

(d) Except as provided in paragraph
(c) of this section, and except for 
recorded data erased as authorized in 
this paragraph, each certificate holder 
shall keep the recorded data prescribed 
in paragraph (a) of this section until the 
aircraft has been operating for at least 8

hours of the operating time specified in 
paragraph (c) of this section. In addition, 
each certificate holder shall keep the 
recorded data prescribed in paragraph 
(b) of this section for an airplane until 
the airplane has been operating for at 
least 25 hours, and for a rotorcraft until 
the rotorcraft has been operating for at 
least IQ hours, of the operating time 
specified in paragraph (c) of this section. 
A total of 1 hour of recorded data may 
be erased for the purpose of testing the 
flight recorder or the flight recorder 
system. Any erasure made in 
accordance with this paragraph must be 
of the oldest recorded data accumulated 
at the time of testing. Except as 
provided in paragraph (c) of this section, 
no record need be kept more than 60 
days.

(e) In the event of an accident or 
occurrence that requires the immediate 
notification of the National 
Transportation Safety Board under 49 
CFR Part 830 of its regulations and that 
results in termination of the flight, the 
certificate holder shall remove the 
recording media from the aircraft and 
keep the recorded data required by 
paragraphs (aj and (bj of this section for 
at least 60 days or for a longer period 
upon request of the Board or the 
Administrator.

(f) Each flight recorder required by 
this section must be installed in 
accordance with the requirements of 
§§ 23.1459, 25.1459, 27.1459, or 29.1459, 
as appropriate, of this chapter. The 
correlation required by paragraph (c) of 
§§ 23.1459, 25.1459, 27.1459, or 29.1459, 
as appropriate, of this chapter need be 
established only on one aircraft of a 
group of aircraft:

(1) That are of the same type;
(2) On which the flight recorder 

models and their installations are the 
same; and

(3) On which there are no differences 
in the type design with respect to the 
installation of the first pilot’s 
instruments associated with the flight 
recorder. The most recent instrument 
calibration, including the recording 
medium from which this calibration is 
derived, and the recorder correlation 
must be retained by the certificate 
holder.

(g) Each flight recorder required by 
this section that records the data 
specified in paragraphs {a} and (b) of 
this section must have an approved 
device to assist in locating that recorder 
under water.

4. By adding new Appendices B, C, D, 
and E, to read as follows:

Appendix B— Airplane F light R ec o r d er  S pecifications

Parameters

Relative time (from recorded on prior to 
takeoff).

Indicated airspeed.............................................

Altitude__________ ______________________

Magnetic heading ..................................—......
Vertical acceleration____________________

Longitudinal acceleration________________

Pitch attitude................. ......... .......— ..............
Roll attitude......................— —............... ........

Stabilizer trim position___________________
Or

Pitch control position.........................................
Engine Power, Each Engine

Fan or Ni speed or EPR or cockpit indi
cations used for aircraft certification.

Or
Prop, speed and torque (sample once/ 

sec as close together as practicable).
Altitude rate2 (need depends on altitude 

resolution).
Angle of attack 2 (need depends on alti

tude resolution).
Radio transmitter keying (discrete)___ ___
TE flaps (discrete or analog)-.......................

LE flaps (discrete or analog)

Range

8 hr minimum................ ........ ........ _ ............ ....

V*, to VD (KIAS).________ _____ _________

—1,00® ft. to max cert. alt. of A /C _______

360*..............................................................
-3 g to  +6g------------------------------------

Installed system 1 minimum accuracy (to 
recovered data)

±<U 25%  per hour.................. ........ ................

± 5 %  or ± 1 0  kts., whichever is greater.
Resolution 2 kts, below 175 KIAS.

± 1 0 0  to  ± 7 0 0  ft. (see Table t , TSO 
C5l-a).

± 5? '..-.......— .................................... ................
± 0 .2 g  in addition to ± 0 .3 g  maximum 

datum.

±t.Qg............................................... ......

100%  of usable.................................................
± 6 0 *  or 100% of usable range, whichev

er is greater.
FuH range______________________________

Fun range_____________________________

± 1 .5 %  max. range excluding, datum 
error of ± 5 % .

±2°'............. „............... ........................

±3E% unless higher uniquely required.........

± 3 %  unless higher uniquely required------

Maximum range_____________________

± 8 ,0 0 0  fpm............ ....................... .— ......

—20* to 40° or of usable range-----------

± 5 % ...

±  10%. Resolution 
12,000 ft indicated. 

± 2“.______

250 fpm below

On/off............................- ..............- ....... - ...... . :...-
Each discrete position (U, D, T/Q, AAP)—  l....

Or
Analog 0-100%  range------------------------
Each discrete position (U, D, T/O, AAP

± 3 °.

Sampling 
interval (per 

second)

4 (or f  per 
second 
where peaks, 
ref. to 1g are 
recorded).

1
1

. 1 (prop speed), 
1 (torque).

1........

1........
1........

Resolution 4 
read out

1 sec.

1%  *

25 to 150.

¡tf*
0.03g.

0.01g.

0.8°

0.8?

1% 3

1%*

1%  3

250 fpm. Below
12,000.

0.8% »

1%  ».
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Appendix B— Airplane F light R eco rd er  S pecifications— Continued

Parameters Range Installed system 1 minimum accuracy (to 
recovered data)

Sampling 
interval (per 

second)
Resolution4 

read out

Thrust reverser, each engine (Discrete)......

Or
Analog 0-100%  range...................................... + 3 ° ......................................................................... 1 . 1% 3
Stowed or full reverse....................................... 1.....

Spoiler/speedbrake (discrete).......................... Stowed or out...................................................... 1
Autopilot engaged (discrete)........................... Engaged or disengaged................................... 1

1 When data sources are aircraft instruments (except altimeters) of acceptable quality to fly the aircraft the recording system excluding these sensors (but 
including all other characteristics of the recording system) shall contribute no more than half of the values in this column.

2 If data from the altitude encoding altimeter (100 ft. resolution) is used, then either one of these parameters should also be recorded. If however, altitude is 
recorded at a minimum resolution of 25 feet, then these two parameters can be omitted.

3 Per cent of full range.
4 This column applies to aircraft manufacturing after October 11, 1991

Appendix C— Helico pter  F light Reco rd er  S pecifications

Parameters

Relative time (from recorded on prior to 
takeoff).

Indicated airspeed............................................

Altitude---- -------- -----

Magnetic heading.... 
Vertical acceleration

Longitudinal acceleration....... ..................

Pitch attitude...............................................
Roll attitude.................................................

Altitude rate.................................................

Engine Power, Each Engine
Main rotor speed.......................................
Free or power turbine...............................
Engine torque..............................................

Flight Control—Hydraulic Pressure
Primary (discrete).......................................
Secondary—if applicable (discrete)......
Radio transmitter keying (discrete)........
Autopilot engaged (discrete)...................
SAS status—engaged (discrete)............
SAS fault status (discrete).......................

Flight Controls
Collective......................................................
Pedal position..............................................
Lat. cyclic........... _..................... ..................
Long, cyclic.................„...............................
Controllable stabilator position..............

Range Installed system 1 minimum accuracy (to 
recovered data)

Sampling 
interval (per 

second)

8 hr minimum...................................................... + 0.125%  per hour................................... 1

Vmin to VD (KIAS) (minimum airspeed 
signal attainable with installed pilot- 
static system).

— 1,000 ft. to 20,000 ft. pressure altitude... 

afin» ........... ............ ............  ..........

+ 5%  or + 1 0  kts., whichever is greater.... 1.............................

± 1 0 0  to ± 7 0 0  ft. (see Table 1, TSO 
C5l-a).

1.............................

1
—3g to ± 6 g ........................................................ ± 0 .2 g  in addition to ± 0 .3g  maximum 

datum.

± 1 .5 %  max. range excluding datum 
error of ± 5% .

+ 2 ° .........................................................................

4 (or 1 per 
second 
where peaks, 
ref. to 1g are 
recorded).

2 ....+ 1 .0 g ....................................................................

100% of usable range...................................... 1..................
± 6 0 °  or 100% of usable range, whichev

er is greater.
+ 8 ,000  fpm.........................................................

± 2 ° ........................................................................ 1......................

± 1 0 %  Resolution 250 fpm below 12,000 
ft. indicated.

+ 5 % ...................................................... !..............

1......................

Maximum range.................................................. 1.............................
Maximum range.................................................. + 5 % ..................................................................... 1.............................
Maximum range.................... ......... ................... + 5 % ......................................„............................. 1.............................

High/low............................................................... 1.............................
High/low............................................................... 1.............................
On/off................................................................... 1.............................
Engaged or disengaged................................... 1.............................
Engaged/disengaged........................................ 1.............................
Fault/OK.......... .................................................... 1.............................

Full range.............................................................. + 3 % .................................................................. 2 ............................
Full range.............................................................. + 3 % ..................................................................... 2............................
Full range.............................................................. + 3 % ..................................................................... 2 ............................
Full range............................................................. + 3 % ..................................................................... 2 ............................
Full range.............................................................. + 3 % ..................................................................... 2 .............................

Resolution 3 
read out

1 sec. 

1 kt.

25 to 150 ft.

0.05g.

0.03g.

0 .8 °

0.8°

250 fpm below 
12,000.

1 % . 2 
1% . 2 
1%.2

1% 2 
1 % . 2 
1 %. 2 
1 %. 2 
1 % . 2

1 When data sources are aircraft instruments (except altimeters) of acceptable quality to fly the aircraft the recording system excluding these sensors (but 
including all other characteristics of the recording system) shall contribute no more than half of the values in this column.

2 Per cent of full range.
3 This column applies to aircraft manufactured after October 11, 1991

Appendix D— Airplane F light Reco rd er  S pecification

Parameters Range Accuracy sensor input to DFDR readout
Sampling 

interval (per 
second)

resolution 4 
read out

Time (GMT or Frame Counter) (range 0 
to 4095, sampled 1 per frame).

Altitude.................  .......................................

24 Hrs................................................................... +0.125%  Per Hour........................................... 0.25 (1 per 4 
seconds).

1.............................

1 sec.

5' to 3 5 '1

1 kt.
0.5°

— 1,000 ft to max certificated altitude of 
aircraft.

50 KIAS to VM, and V„ to 1.2 VD..................

± 1 0 0  to ± 7 0 0  ft (See Table 1, TSO- 
C51a).

+ 5% , + 3 % ........................................................Airspeed............................... ............................... 1.............................
Heading.............. ........................... ...................... 360°...............I .............~ ................ " .................. + 2°........................................................................ 1.............................
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Appendix D—Airplane F light R eco rd er  S pecification— Continued

Parameters Range Accuracy sensor input to DFDR readout
Sampling 

interval (per 
second)

± 1 %  of max range excluding datum 
error of ± 5% .

+ 2 ° ...............................................................

8 .........................

-+-75° 1.........................
4-180°.... 4-2°.........f.... ................................................ 1.........................

1 .........................
4-2 % ................................................... .......... 1 (per engine)....

0 .5.......... .7..... ’.....

0.5.........................

Stowed, in transit, and reverse (discre
tion).

Full range or each discrete position.............

1 (per 4 
seconds per 
engine).

1.........................

1.........................

± 2 %  unless higher accuracy uniquely 
required.

1.........................
-Ma..................... ........................................ -t-1.5% max range excluding datum error 

of ± 5% .
± 2 °  unless higher accuracy uniquely re

quired.
-4-1.5% max range excluding datum error 

of ± 5 % .
± 3 %  unless higher accuracy uniquely 

required.

4 .........................

1 ............................

4.........................

1.............................

1 .............................
1.........................
1.............................

20 ft to 2,500 ft........................................ ± 2  Ft or ± 3 %  whichever is greater 
below 500 ft and ± 5 %  above 500 ft.

1.......... ..................

1.........................
1.........................
2 .............. ..........

4-2°C...................... ...................................... 0.5 ......................

0.5 ......................
Most accurate systems installed (IMS 

equipped aircraft only).
1.........................

resolution4 
read out

Normal Acceleration (Vertical).

Pitch Attitude.....................................................
Roll Attitude........................................................
Radio Transmitter Keying...............................
Thrust/Power on Each Engine.....................
Trailing Edge Flap or Cockpit Control Se

lection.
Leading Edge Flap on or Cockpit Control 

Selection.
Thrust Reverser Position................................

Ground Spoiler Position/Speed Brake 
Selection.

Marker Beacon Passage........... ....................
Autopilot Engagement............. ........................
Longitudinal Acceleration...............................

Pilot Input And/or Surface Position-Pri
mary Controls (Pitch, Roll, Yaw)3. 

Lateral Acceleration.........................................

Pitch Trim Position.

Glideslope Deviation................................
Localizer Deviation...................................
AFCS Mode And Engagement Status. 
Radio Altitude.............................................

Master Warning.................................................
Main Gear Squat Switch Status....................
Angle of Attack (if recorded directly)..........
Outside Air Temperature or Total Air 

Temperature.
Hydraulics, Each System Low Pressure....
Groundspeed......................................................

0.01 g

0.5°
0 .5°

0.2%  2 
0.5% 2

0.5% 2

0.22 2

0.01g.

0.2%  2

0.01g.

0.3% 2

0.3% 2 
0.3% 2

1 ft +  5% 2 
above 500'

0.3% 2 
0.3°c/

or 0.5% 2 
0 .2%  2

If additional recording capacity Is available, recording of the following parameters is recommended. The parameters are listed in order of significance:

Drift Angle...........................................................
Wind Speed and Direction..............................
Latitude and Longitude...................................
Brake pressure/Brake pedal position.........
Additional engine parameters:

EPR...............................................................
N 1......................................... ....„................
N 2.................................................................

EGT......................................................................
Throttle Lever Position....................................
Fuel Flow.............................................................
TCAS:

TA.................................................................
RA.................................................
Sensitivity level (as selected by 

crew).
GPWS (ground proximity warning system). 
Landing gear or gear selector position.......

DME 1 and 2 Distance.....................
Nav 1 and 2 Frequency Selection.

------ -
4 .............................
4 .............. ..............
4 .............................
1 .............................

As installed.......................................................... As installed.......................................................... 1 (per engine).... 
1 (per engine).... 
1 (per engine).... 
1 (per engine).... 
1 (per engine).... 
1 (per engine)....

1.............................

As installed.......................................................... As installed..........................................................
As installed.......................................................... As installed..........................................................

As installed..........................................................
As installed.......................................................... As installed.........................................
As installed.......................................................... As installed..........................................................

As installed.................................... ..................... As installed..........................................................
1.............................

As installed.......................................................... 2 .............................

1.............................
Discrete................................................................. 0.25 (1 per 4 

seconds).
0 .2 5 ......................0-200 HM;...........................................................
0 .2 5 ......................

1 When altitude raté is recorded. Altitude rate must have sufficient resolution and sampling to permit the derivation of altitude to 5 feet.
2 Per cent of full range.
3 For airplanes that can demonstrate the capability of deriving either the control input on control movement (one from the other) for all modes of operation and 

flight regimes, the "or” applies. For airplanes with non-mechanical control systems (fly-by-wire) the "and” applies. In airplanes with split surfaces, suitable combination 
of inputs is acceptable in lieu of recording each surface separately.

4 This column applies to aircraft manufactured after October 11, 1991

Appendix E— Helico pter  Flight Reco rd er  S pecifications

Parameters Range Accuracy sensor input to DFDR readout
Sampling 

interval (per 
second)

Resolution2 
read out

Time (GMT)........................................................ 24 Hrs................................................................... -4-0.125% Per Hour.......................................... 0.25 (1 per 4 
seconds).

1 sec
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Appendix E— Helico pter  F light Rec o r d er  S pecifications— Continued

Parameters

Altitude..................................................................

Airspeed................................................................
Heading......................................................... .......
Normal Acceleration (Vertical)......................

Pitch Attitude.......................................................
Roll Attitude.......................................... ..............
Radio Transmitter Keying...............................
Power in Each Engine: Free Power Tur

bine Speed and Engine Torque.

Main Rotor Speed............................................
Altitude Rate.......................................................
Pilot. Input—Primary Controls (Collective, 

Longitudinal Cyclic, Lateral Cyclic, 
Pedal).

Flight Control Hydraulic Pressure Low........
Flight Control Hydraulic Pressure Selector 

Switch Position, 1st and 2nd stage.
AFCS Mode and Engagement Status.........
Stability Augmentation System Engage......
SAS Fault Status..............................................
Main Gearbox Temperature Low..................
Main Gearbox Temperature High.................
ControHable Stabilator Position.....................
Longitudinal Acceleration...............................

Lateral Acceleration.........................................

Master Warning..................................................
Nav 1 and 2 Frequency Selection.............
Outside Air Temperature............ ...................

Range Accuracy sensor input to DFDR readout
Sampling 

interval (per 
second)

— 1,000 ft to max certificated altitude of 
aircraft.

± 1 0 0  to ± 7 0 0  ft (See Table 1, TSO- 
C51a).

+ 3% ............................................................

1.............................

1........................
380° .........7....*...................... + 2 ° ............................................................... 1 .........................

± 1 %  of max range excluding datum 
error of ± 5 % .

+ 2 ° .........................................................................

8 .........................

+ 7 5 “ ................................................. 2 .........................
+  180° + 2 ° ......................................................................... 2 .............................

1.........:...............
0-130%  (power Turbine Speed) Full 

range (Torque).

n 180%

± 2 % ..................................................................... 1 speed 1 
torque (per 
engine).

2  ...................... ................... ...................+ 2 % ............................................................
As installed.................................................. 2 .........................
+ 3% ............................................................ 2 .........................

1.........................
1.........................

1.........................
1.........................
0 .2 5 ...................

As installed.................................................. 0 .2 5 ...................
As installed.................................................. 0.5 ......................

2 .........................
4-1n .......................................................... ± 1 .5 %  max range excluding datum error 

of ± 5 % .
± 1 .5%  max range excluding datum of 

± 5 % .

4.........................

4.........................

1.........................
As installed................................................. 0 .2 5 ...................

8o°n to + qot: + 2 °c ............................................................ 0.5......................

Resolution 2 
read out

5' to 30'.

1 kt.
0.5°.
0.01 g

0.5°
0.5"
0.25 sec. 
0.2% 1 to 

0.4% *.

0.3% ». 
0.2%  ». 

0.5% ».

0.5% ». 
0.5% ». 
0.4% ». 
0.01 g.

0.01g.

0.3°c.

1 Per cent of full range.
2 This column applies to aircraft manufactured after October 11, 1991

Issued in Washington, DC, on June 30,1988. 
T. Allan McArtor,
Administrator.
[FR Doc. 88-15179 Filed 7-1-88; 4:07 pm]
BILL NG CODE 4910-13-M


